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(54) Compounds and methods for the identification and/or validation of a target 



(57) The present invention is relatedto a compound, 
preferably 1 4 to 30 nucieobases, preferably 1 7 to 23 nu- 
cleobases and more preferably 17 to 21 nucieobases in 
length, targeted to a nucleic acid whereby the nucleic 
acid is heterogeneous nuclear RNA (hnRNA). The 
present invention is also related to a method for the iden- 
tification and/or validation of a target wherein the target 
is part of a tumor suppressor related pathway compris- 



ing the following step: 

a) applying to an expression system afunctional ol- 
igonucleotide wherein the functional oligonucle- 
otide is specific for an mRNA encoding the tumor 
suppressor. 
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Description 



10 



and a method for screening of a candidate compound interacting , wltta ^ jnvoh , es tne 

[0002] Modem drug development no longer rel.es on a ^^^^nW^noica^^Xam^ 
elucidation of the moiecuiar mechanism underlying . '^^^^^^^^^r^e^Xo 
ecules and the evaluation of said target molecutes. ?^^^ZZ, cases such drug candidates are 
also as target, is available, drug candidates ^^^^Zfe. Also the use of combinatorial 
members of a compound library which may constat erf £rtM °£™£2*** compound libraries. Although 

ground arising from their generation. ^ diagnostic markers is the comparison of gene 

[0004] Another common approach for identifying dnigl unstab | e and acquire masstve 
expression in normal versus tumor cells. HoweveMumor ceite v J and ft . result of 

nation of targets which are functionally linked I to 1 turn ^W^' n was t0 provlde a method for identifying/ 
regulated or Influenced by tumor suppressors^ nreferablv 14 to 30 nucleobases, preferably 1 7 to 23 

30 is heterogeneous nuclear RNA (hnRNA). ^ mnoun d oreferablv 1 4 to 30 nucleobases, preferably 1 7 to 

acid is an intron of a nucleic acid molecule rnmnoun d is a functional oligonucleotide, 

sense oligonucleotide, ribozyme and RNAi. nftnnmir S6QU ence 

PT^n 6 ™ pre.sned MM - b* espeas the ™dM MnMli «-Q- * • 
rothioate linkage. ,. m ^„ a | 0 r,n 0 nucleotide comprises at least one modified sugar moiety. 

50 25"?5m — *- «• — ^ *• ""v™* shwK 0,6 ,0 " owins 5,roa, ' re: 

<j£$££ilX*m*m — ■» * swarm— 

55 n represents 2-0-methyl ribonucleotides ; 

N represents phosphorothioate-linked deoxynbonucleot,des , 
subscript p represents phosphodiester linkage, and 
subscript s represents phosphorothioate linkage. 
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subscript x represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

[00211 In a third aspect the problem is solved by a composition comprising a compound according to the present 

of a mammal , preferably in vitro, comprising contacting said cells or tesues preferably in vitro, wrth a compoun 
according to the present invention so that the expression of the gene is inhibited. 

S i" a preferred embodiment the mammal is selected from the group comprising mice, rats, guinea pigs, ham- 
ntron and at least one exon for the design of a compound targeting sari gene, where^ the compound is an funct, 
the following step: 

a) applying to an expression system afunctional oligonucleotide wherein the functional oligonucleotide is specifte 
for PTEN hnRNA,. 

[0026] in a seventh aspect the problem is solved by a method for the identification and/or vacation of a target 
comprising the following step: 

a) applying to an expression system a functional 
for PTEN mRNA. 

[00271 inanembodimentofthesixmandtheseventhaspectofthepresentinventionthetarg^ 
K^KtaM of the sixth and *e seventh aspect of the 

pafoway which is selected from the group comprising the Akt related pathway, the EGF-related autocnne loop 

^^Cno^erembodiment of me sbdhandme sevens 
he pathogenetic mechanism of a disease or condition selected 

cancer, breast cancer„lung cancer, liver cancer, colon ^'^^J^^^^ B target is involved 
[00301 In a preferred embodiment of the sixth andthe seventh aspect of the present Inventonmemrger 
Slog^l process seiected from the group comprising proliferation ce,l '"^^^ "~ * 
nailing, metastasis, anoikis. cell attachment and processes signalling through modulaB on fe 
SSSq m a further embodiment of the sixth and the seventh aspect of the n ^J^^^^^ e t 
sheeted from the group comprising transcription factors, motility factors, cell cycle factors, cell cycle inhibitors, 
zymes, growth factors, cytokines, and tumor suppressors. invention the target is a tumor 

[00321 In a preferred embodiment of the sixth andthe seventh aspect of the P resen V" V ^°^ and 
supp7essor and wherein the tumor suppressor is selected from the group composing landscapes, gatekeepers 

r^Mnan even more preferred embedment ofthesbdhand^ 

^■SSEE Seiion pattern of the expression system upon applfcation of the function* oligonudeotJde 

wfth the expression pattern of the expression system under control conditions. expression 

[00341 In another embodiment of the sixth and the seventh aspect of the present invention ^™ 

Sin agem is applied to the expression system, the expression pattern of the 18 

the SfJLL pattTm is compared to the expression pattern gen«*ed upon steps a) 

[00351 In a preferred embodiment of the sixth and the seventh aspect of the present invention ine v 

aZt is modifying the expression of a second target, preferably a target ^^^^^S^ * 
[0037] In a preferred embodiment of the sixth and the seventh aspect of the present invention the secona rg 

different from the first target. . . _ tarae t i S the molecular 

[0038] In an embodiment of the sixth and the seventh aspect of the present invention the target 

target of PTEN, preferably of PTEN acting as a tumor suppressor. 
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ih. talget Is part ol a tumor suppressor related pathway compnsing the following step. 

app*lr,,.o an expression syeten, a funcUcna, V^MM — efconucleo.de I, spec.* 
lor hnRNA of a tumor suppressor, preferably me non-codmg part thereof . 

We Jget is part of a tumor suppressor related pemway comprismg the followmg step. 

, ^app^to an exp^rars^ annexe, ofl^^ 

for an mRNA encoding the tumor suppressor. ,_„^ n t h* t«met is involved in the patho- 

Lrst cancer, lung canoer. live, cancer, colon cancer, pencfeatro cancer and leukaerme. 
' [0M1 , Inapreferrede-^emofmeeWmand.^ 

B '"Oartng me expression partem of » expression ayafem ^ - »» ^ UdM,ide 

as with the expresaion partem of Ihe Son a further expresalon modifying agent 

3D agent is a functional oligonucleotide. 4rt ,„ ainh th and ninth asoect of the present invention the expression 

[0046] in an even more preferred embod,ment ^^^^^^^J^o^ in any of the preceding 
rnodifyingagent is modifying the express.on of a second target, preferably a targei p 

SSSTS". tenth aspect the probiem undenting »e present invention was so,ed by an antisense oiigonudeotide 
35 selected from the group comprising 
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B ugaacugCsTssAssGssCssC^TssCssTsSggauuug B (SEQ ID No. 1) 
B uggacaaC s sA s sA s sG s sT s sG s sT s sC s sAsaaacccu B (SEQ ID No. 2) 
B ggaaaccTssQsTssCssTssTssAssGssCsScaacugc B (SEQ ID No. 3) 
B uguugcaGssAssAssGssGssTssTssCsSAsuuccugu B (SEQ ID No. 4) 
B cuuccgaGssAssGsGssAssGssAssGssAssacugagc B (SEQ ID No. 5) 
B ccacaaaC^GssAssGssGssAssTssTssgcaaguu B (SEQ ID No. 6) 
B ucugacaCssAss^TssGssTs.CssCssTssauugccaB (SEQ ID No. 7) 
B aaggaggAssGss AssGssAssGssAssTssGssgcagaag B (SEQ ID No. 8) 

B guccuuuCssCssCssA^GssCssTssTssTssacaguga B (SEQ ID No. 9) 
B cuggaucAssGssAssGssTssCssAssGssT.sgguguca B (SEQ ID No. 10) 
B ucuccuuTssT^GssTssTssTssCssTssGssCuaacga B (SEQ ID No. 1 1) 



B ugaacugC s sT 5 sA s sG s sC s sCssT s sC 5 sT s sggauuug B (SEQ ID No. 12) 
B ugcugauC s sT s sT s sC s sA s sT s sC s sA s sA s saagguuc B (SEQ ID No. 13) 
B acuuugaTssGsSTssCsAssQsCsSAssCsSacacaggB (SEQ ID No. 14) 
B uggguccTssG s sA s sG s sT s sT $ sG s sGssA s sggaguagB (SEQ ID No. 15) 
B cuucaccT s sT s sT 5 sA s sG s sC s sT jS G s sGsScagacca B (SEQ ID No. 16) 
B U gccacuG s sG s sT 5 sQsT s sG s sT s sA s sA s succaggt B (SEQ ID No. 17) 
B ucucuggTjsCssCssTsSTssAAssCsSTssTsSCcccaua B (SEQ ID No. 18) 
B ucgucuuQsAssCssTssTsSAssGssQsCssauugguc B (SEQ ID No. 19) 
B g ucuuucT s sG s sC s sA s sG 5 sGsSAsA s sA 5 succcaua B (SEQ ID No. 20) 

wherebv B stands for inverted abasic. positions 1 through 7 and positions 17 through 23 are 2'-0-methylated ribonu_ 
^^^S^S^ -linked. PosWons 8 through 17 are phosphorothioate .inked, oosfcons 8 through 16 
are desoxynucleotides, position 17 is a ribonucleotide; 

B g s u I c s cuuuC s C t C 5 A I G s C s T I TsT s acag s u ! g s a B (SEQ ID No. 21) 

whereby B stands for inverted abasic, positions 1 through 7 are Methylated f™ c ^ 

?6 are desoxynucleotides, posKons 17 through 23 are 2-O-methylated I nbonuc. ^^^^^ 

phosphoroie linked, positions 4 through 8 are phosphodiester- 

ate -linked, positions 17 through 20 are phosphodiester- linked, and postoons 20 through 23 are phosphorotn.o 
linked and 
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„ ^ o rccn in Mo 50 also referred to herein as 

B agaccaCAAACTGAGgauugc B (SEQ ID No :>u, 

huPTEN: 1686L2 1), 

d .-ccri m No 51. also referred lo herein as 
B agacgaCTAACTCAGcauugc B (SEQ ID No ai, 

huPTEN:1686Ul 4MM), . 

a r» rcpn m No 52. also referred to herein as 

B cccuuuCCAGCTTTAcaguga B (SEQ ID no 

huPTEN:1420L21), a t . ac 

n m No 53 also referred to herein as» 

B ccguuuGCACCTTTAgaguga B (SEQ ID No 5-J, 

huPTEN:1420L21 4MM), . 
B aagcagCAAAGTCCTaagcag B (SEQ ID No 54, also referred to herern as huPTEN mtron) 
B cagaauTGGGCTGTAuuuggu B (SEQ ID No 55, also referred to herein as huPTEN mtron), 

w.erehvB^sen^ 

mm Itte to be noted thai any of the nucleic era*, ""^tT«he<l herein ontess Indicated to the contrary 
Late are preferably third ^■^"^^^eSsoh^oythe U seofarr,of,Man*er»e 

the following steps: 

a, pr^noan^aifonctiona, o^onocieotlde specif or me — — « - 

erably PTEN, 

b) modifying the initial functional oligonucleotide, and 

''TaVroSE^^ 

system. 

[0052] In another embodiment of the twelveth aspect of the preseni .nve 

any of the inventive antisense oligonucleot.des a method for the screemng 

S ' SroTretated pathway, the method comprising the follower, etepa 

. proline en expreCon system te which a fore* ,na, ^^^^^^T^XZ 
PTEN. 

■ s^sssssassass 

• ""fift SaSfdg- ma, fhe vetoes ieateres o, me entente o, me Inventive methods as dtedoeed 
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thirteenth aspect of the present invention. 
l0 054, Thepresentinventionisbas^ 

orefeibly by a specie interaction such as by hybnd.sation, may be de signed 9 rt( tne 

^X ^tt the scope of the present inv^ 

■^^^ 

S^SXaWS -in describes an JSS^S^SSSZ SBSS 
acidiuchmte^ 

or reversed Hoogsteen hydrogen bonding between ^^J^^L the degree of complementarity 

complementarity is notnece^^ 

mustbe such as to altowunderthe particular^ 

and the target nucieic acid. Specific intemction or t^e^ 

target nucleic acid this interferes with the normal tt ^^Tf!^Zi to avoid non-specific binding of the 
utility. On the other hand a sufficient degree of ^mertW » ^cessary rf ] g undef 

compound to non-target nucleic acid (sequencer 

physiological conditions in the case of in v,vo use of V""^ <£* are ^ed. 

. treatment, and in the case of in vitro assays under do Sexist as free RNA molecules. 

[0056] Nascent RNA and mRNA intermediates ,n * e " uc '^^^^^ are transported into the cytoplasm. 

From the time nascent transcripts first emerge from RNA poly™ e uSaryotic cells as histones. 

they are associated with an abundant set of nuclear pro ems, as numerous m\ f™*^* ribonucleoprotein 

Se proteins were first characterized as bein^ 
5 particles (hnRNPs). which contain heterogeneou ^^^^^d lljort^ * connection with the presen 

sors (pre-mRNA) and other nuclear RN As of v ^^^^^^ precursor RNA out of 

aassa^^ to yie,d mRNA ^ 

thereof, of a nucleic acid molecule which is ^^^^^^^ as disclosed herein. As will 
gene may thus be targeted by the inventive compounds hv v J"™^ b usjn a g a f unctl0 nal oligonucleotide 
outlined in the following targeting of nucle,c ac,ds su^ 

or a functional polynucleotide such as an antisense ° means any antisense oligo- 

35 in the art. As used herein the term functional °^ n ^^^fX^ * known the compound according 
nucleotide, any ribozyme and any RNAi. Basically, once a nuc e.c ^ eq ™' outlined Mm The target 
; the present invention may ba designed ^^^^^S^SZ compound may be derived 
nucleic acid molecule may thus also be a genom.c nucle.c acd. or at least me 

from such genomic nucleic acid. tarnMnn this heteroaeneous nuclear RNA may be either 

40 [0058] ItTs withinthe present invention that such ^S^TSXS^^ skilled in the art. 

an antisense oligonucleotide or a ^^Aiwh oligo nucleotides. the present inven- 

[00591 Using hnRNA and more preferably intron RNA "W™'" n hnRNA has not been taken into con- 
!ors cU departfromthe approach P^ u f 80 ^ ^th^ 

siderationasapossibletaiget^ unattractive as atarget. In view 

45 since intron RNA is non-coding ft is generally v ^^^Z^Zle\ o.igonucleotide(s). of which at least 
dthisthe finding of the present inventors ^^^SLl^RNAIevefe 
some trigger RNAseH activity, on intron sequences could ^**W™ C ™™™ about 14 10 30 nucleobases. al- 
[0060] It is within the present invention that the compound P r ^^^^^^ A snorter compound, i. e. 

hough, in principle, the nucleic acidforming 
so <*mprisingless*an8nucleob^^ 

butseveral nucleic acid molecules, more particular! y^JJ^SJ S7e nventive compound are from 14 to 30 nu- 
having less than 14 nucleobases may be us ^/•*TE^7 te« ^cleobases is most preferred, 
cieobases. A length of 1 7 to 23 is more preferred and a length of 17 to 21nuc ^ This may 

[0061] It is also within the present invention that the ^^^JL^ or in ca Se further nucleobases are 
55 Lome necessary in order to ^^^^^^^^^ other P"* 0868 " "~ 

specific interaction with other compounds. 
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[0062] Irrespective of the particular use of the compound according to the present invention sa.d compound may be 
further modified such as by incorporating a label. Typical labeling may be conjugation of an enzyme to the -compound 
and/or radiolabeling of the compound. Other labeling techniques such as non-radiolabel.ng are also known to > tiie one 
skiS ta the art and, for example, described in Ausubel et al. (Ausubel, F. M. et al. (eds)(1 988). Current protocols m 
molecular biology. New York. Published by Greene Pub. Associates and Wiley-lnterscience : J_ Wileyy 
[00631 It is also within the present invention that the inventive compound may be designed such as to be an antisense 
oligonucleotide according to the second and third antisense oligonucleotide generation as des riMlm 
[0064] Basically.theuseofnucleicacl^^ 

sknoln in the artas well as their use for therapeutic and non-therapeutic P^f^^SS^^ 
> for limiting purposes rt is referred to the following publications in relation to the use o 
disctosureSich is incorporated hereinbyreferencetGenaser^e 

2001 Apr;2(4):574-80; N KC, Wallis AE, Lee CH, De Menezes DL, Sartor J, Dragowska WH, Mayer LD_ &«™** 
2 modulation with G3139 antisense oligonucleotide on human breast cancer cells are ^^^^^^ 
protein expression, Breast Cancer Res Treat 2000 Oct;63(3):199-212; Schlagbauer-Wadl H, •J^^JJ 

s E Waltering S, Moll I, Wolff K, Pehamberger H, Jansen B., Bcl-2 antisense oligonucleotides (63139) .nh lb Mericel 
L carcinoma growth in SCID mtee, J Invest Dermatol 2000 Apr,114(4^725^0; Cotter FE., Anteense the^ of 
hematologic malignancies, Semin Hematol. 1 999 Oct;36(4 Suppl 6):9-1 4; Tamm I. Dorken B. H"^^ 1 ^?,! 
therapy in oncology: new hope for an old idea?, Lancet 2001 Aug 11 ;358(9280):489-97; Yuen AR Hatei^ Fsher 
GA, Holmlund JT, Geary RS, Kwoh TJ, Dorr A. Sikic Bl., Phase I study of an «^<*£?^ » Nemuna Ss J 

ro C-alpha (ISIS 3521/CGP 64128A) in patients with cancer, Clin Cancer Res. 1999 Nov;5(1 ")*»"3. *™?BG 
Holmlund JT, Kraynak M, Richards D, Bruce J. Ognoskie N, Kwoh TJ, Geary R. Dorr A Von ^f°- ^ h ^ a ^ 
PhaselevaluationoflSIS3521,anantisenseoligodeoxynucleotidetoproteink.nase^ 

cancer, J Cffn Oncol. 1999 Nov;17(11):3586-95; McKay RA, Miraglia U, Cummins LL, Owens SR *™ 

NM. a Characterization of a potent and specific class of antisense oligonucleot.de inhtator of humane protein kinase C 

25 alpha expression. J Bio, Chem. 1 999 Jan 15;274(3):1715-22; Dennis JU, Dean NM, Bennett 5F MH^Lqtt. 
Welch DR., Human melanoma metastasis is inhibited following ex vivo treatment wrth an ^m**™^ * 
protein kinase C-alpha, Cancer Uett. 1998 Jun 5;128(1):65-70; Dean N, McKay R, M.ragl,a L Howard R, CooperS 
GWdings J, Nicklin P. Meister L, Zie. R, Geiger T, Muller M, Fabbro D.. Inhibition of growth of lines 
in nude mice by an antisense of oligonucleotide inhibitor of protein kinase C-alpha expression. Cancer Re* 19 6Aug 

so 1 ;56(15):3499-507; Dean NM. McKay R., Inhibrtion of protein kinase C-alpha express.cn m rn« ^r system c adm* 
isWionofphosphorothio^ 

[0065] Functional oligonucleotides as disclosed and used according to the present inventor .may also be "bozymes^ 
Ribozymes, their design and general use are known to the one skilled in the art and described, e.g., in Methods « 
Zellar Calcine, Vol 11: Therapeutic Applications of Ribozymes, edited by Kevin J. ^nl^y^tHumana 
35 Presslnc.,Totowa,NewJersey,1998;morep^^^ 

an Ann-HIV Type 1 Ribozyme by Eric M. Poeschla, Mang Yu, Mark C. Leavitt, and Flossie Wong-Staal ^mm^ead 
RibozymeMateted Cleavage ofHepatits B Vims RNA by Fritz von Weizsacker, Hubert E. Bhim and Jac : R ^Wands^ 

Kashani-Sabet; Anti-c-erb-B-2 Ribozyme for Breast Cancerby Toshiya Suzuki, Lisa DXurcio, Jer^ r Tsau and Moham- 

40 medl^hani-Sabetffibo^ 

peuticRibozymebyThate C. Jarvis, Dennis Macejak, and Larrz Couture; and Ribozyme-Medated DovmregulaUon of 

Gene Expression in Transgenic Mice by Shimon Efrat. ... . ha dniai 

[0066] Functional oligonucleotides as disclosed and used according to the present '" vertl ^ m ^°J ^ 
RNAi, its design and general use are known to the one skilled in the art and described, e.g., in WO 00/44895 und WO 

[0067] ^The basic structure of the functional oligonucleotides and compounds according to the P^'"^ 0 "^ 
more particularly the antisense oligonucleotide(s) as used in connection with the met hods according to the present 
invention are, among others, described in US patent US 5,849,902 (Arrow, A. et al.) .ssued on December 1 5^1 998 
and USpatentUS5,989,912(Arrow,A.etal.)issued on November 23, 1999. These ant,sense ^'^ 

so hybridise to and inhibit the function of nucleic acid such as an RNA, typically a messenger RNA by ^ase 
H RNase H is activated by both phosphodiester and phosphorothioate-linked DNA. However, I^^STt^M 
DNA is rapidly degraded by cellular nucleases and, wrth the exception of the phosphoroth.oate-l.nked DNA nuclease 
resistant, non-naturally occurring DNA derivatives do not activate RNase H when hybridised to RNA. In other words, 
antisense polynucleotides are effective only in a DNA/RNA hybrid complex. inuwlt i 0 n 

55 [0068] Chimeric antisense oligonucleotides which may be used in the methods accord.ng to the present .nvent.on 
have a short stretch of phosphorothioate DNA (3 to 9 bases). A minimum of 3 DNA bases is 
bacterial RNase H and a minimum of 5 bases is required for mammalian RNase H aeration In these ^h.menc ohgo 
nucleotides there is a central region that forms a substrate for RNase H that is flanked by hybridising "arms compnsed 
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of modified nucieotides that do not form substrates for RNase H . The hybridising arms ^^^^SSZ 
mav be modified such as by 2"-0-methyl or 2'-fluoro. Alternative approaches used methylphosphonate or phospno 
SdLTnkaaes in said arms Further embodiments of the antisense oligonucleotide useful .n the practice of the 

[00691 Of particular relevance and usefulness for the present invention are those antisense ol| 9 onU n C '^ Q ^^ 
Sarly described in the above two mentioned US patents. These oligonuc.eot.des contain no natural y occumng 
blinked nucleotides. Ratherthe oligonucieo^^^ 

activate RNase H and 2'-modified nucleotides, which do not The linkages between the 2 -modified ™ c leotides <»n 
be phosSodlte^ pLphorothioate or P-ethoxyphosphodiester. Activation of RNase H J acco^is^d by aco^ 
SuoTRNase H-activating region, which contains between 3 and 5 z-.deoxypr^sphorottiioate nude^toactivate 
bacterial RNase Hand between 5 and 102--deoxyphosphorothioate nucleotides to ^ 

mammalian RNase H. Protection from degradation is accomplished by making the 5" and 3 terminal bases highly 

nuclease resistant and, optionally, by placing a 3' terminal blocking group. anrifrom n to 59 

[00701 More particularly, the antisense oligonucleotide comprises a 5' terminus and a 3' ^^"^J^ 
blinked nucleotidesLependently selected from the group consisting of 2^od*ed ^^^SZ 
a nd2'-modf.edP-alMoxyphosphotriesternudeoti^^^^ 

S^SSlenLe and ten contiguous phosphorothioate-linked d ^ bo "" c ^ 

the 3'-termLs of said oligonucleotide is drawn from the group consisting of OT J"^ e " e ^" U *°^o^o- 

tiguous stretch of one to three phosphorothioate ^-modified ribonucleotides, a biobn group and a P-alkyloxyphospho 

Pr^ntisenseoligonuc^^ 

H-actLing region but the 3 terminal nucleoside as specified above. Also , the 5'term.nus .s drawn from the particular 
group ratherthan the 3 terminus of said oligonucleotide. tormina , RNase h activating 

[0072] Suitable and useful antisense oligonucleotides are also those comprising a 5 temrnal RNase 
region and having between 5 and 10 contiguous deoxyphosphorothioate n-'^ff^" \££Z£SZ 
S'-rt'-linked 2^methoxyribonucleotides;and an exonuclease blocking group present at the3 end ^""''S 0 ""^'^ 
M b £A> consisting of a non-5--3-phosphocf,ester-linked nucleotide, from one to three contiguous 
5'-3'-linked modified nucleotides and a non-nucleotide chemical blocking group. 
r00731 Two classes of particularly preferred antisense oligonucleotides can be charactenzed I as 
0074 Thefirstclasso?antisenseoligonucleotides,alsoreferredtohereinassecon^ 

Etides comprises a total of 23 nuclides comprising in B - 3' direction a str ^^f^^. 
cleotides a stretch of nine 2"-deoxyribonudeotides, a stretch of six 2'-0-methylnbonucleot.des and a 3-term nal 2 

deo^onuS^^ 

whereas the subsequent four 2'-0-methy.ribonuc.eotides are phosphodiester ^^^^SSSS!SZ 
linkage between the last, i. e. the most 3-terminai end of the 2-O-methyln bo ™ c,e °^^^^ 
stretch consisting of nine 2-deoxyribonucleotides. All of the 2'-deoxynbonucleot.des are P^P^' 03 ^''^^ 
pCho^bate linkage is also present between the last, i. e. the most 3'-terrnina ^^T^^S^ 
So-methylribonucieotide of the subsequent stretch consisting of sue Z'- 0 ™^^^^^ whereas thl 

six 2'-0-methylribonucleotides the first four of them, again in 5' -* 3' direction are ^SJsJSll! 
last three of them corresponding to positions 20 to 22 are phosphorothioate linked. The last, .. e. terminal 3 -terminal 
flX^^7Je6 to the la'st, i. e. most 3-termina. 2--0-methylribonucleotide through a phosphorothioate 

S This first class may also be described by reference to the following schematic ■M*" 
^In^NN^NNNnnnRRRN. Hereby, R indicates phosphorothioate 

U, C); n stands for 2'-0-methyl ribonucleotides (A, G, U, C); N represents phosphorothioate linked deoxyribonucleotioes 

[SotV' Tta second class of particularly preferred antisense oligonucleotides, also referred to herein as «rdgi» 
ation , (of) antisense oligonucleotides, also comprises a total of 1 7 to 23 nucleotides with the following bas,c structure 

[JottT ^'-terminal endthere is an inverted abasic nucleotide which is a struct ure *ff°t°^™^™ 
against exonuclease activity and, e. g., described in WO <^™T«S?ZZ 
seven 2'-0-methylribonucleotides which are phosphodiester linked. Following this stretch of five to ^seven sro mein 
* a stretch of seven to nine 2--deoxyribonuc,eotides ^^^jg^SSSS^ 
The linkaae between the last, i. e. the most 3'-terminal 2'-0-methylnbonucleotide and the first 2 -deoxynucieotioe ° 

2 deoxynlTcleotides a stretch consistent of five to seven *-°^^«^^Z"^ Q J££ seven 2- 
nucleotide is linked to the first 2--0-methy.ribonucleotide of the latter ™ b0 "^^ 
O-methylribonucleotides occurs viaaphosphorothioatelinkage.The stretch of five to seven 2 -0-methylr.bonucieot.ae 
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are phosphodiester .inked. At the 3--terminal end of the second stretch of five to seven 2^0-methy.ribonuc.eotide an- 
other inverted abasic is attached, fniinwina schematic structure: (GeneBtocs rep- 

deoxyribonucleotides (A, G, T, C); x represents an .nteger from 5 to 7, y represents an integer 

Utarad that x and 2 a« tM same in a ghran anUaanse Ogo-M* ~ JSTJU, 
stnxMaa tftt. anliaensaollgonudaotidaa dthethH genantoan canbeaa ^ ^ J* N j\„TcIp 

Wr* aap-fVW^-P. ^^^nTo^^n^ln^^n^NA 

^^^^^^^^^^^ 
(N^rOrcap, cap-(n p ) 6 (N s ) 9 (n p ) r cap and cap-tr^tN^yy-cap. therapeutic purposes as well as 

OOM] P Basics. the P compound according to the present .nvent.cn ^^^J^S^S^ or of a com- 
non-therapeutlc purposes. Therapeutic purposes may "^SC^riSolthe^ 
position contaMngsuc*»mpoundf^ 

accordingtothe present Invention any disease, d.seased condJ.cn or ^^^ e ^^ 0 7 condffl on. A further 
of the expression of a coding sequence, either directly or .ndirecuy, may ^^f^^^oses orforthe 
therapeutic use may be the use of the compound according to ^^^^TJ^^^e^e^ or 
manufacture of a diagnostic agent. The organism subject* the « £££L*. W be selected 

diagnostic agent, as well as the organism subject to respective treatment and diagnostic mewoos. y 
Se group comprising mice, rats, sheep, goat, dogs, cats, ^^^^^ be formulated 
[00811 The compound and compositions containing the sa ™ awo *'^ ^ J. administered 

fn any form known to the one skilled in the art of pharmacy ^^^^T^^^ they are to be 
in a number of ways depending upon whether local ^^^^^^^!^ vaginal and rectal 
treated. Administration may be topical (including o P hthalm.c and to mucous T^X^MwEnar intratracne al, 
delivery), pulmonary, e.g., by inhaiation or insufflation <<£«-<<»" ZSn^ 

intranasal, epidermal and transdermaO. oral or parenteral. Parenteral ^'^'"f'J^a^ intraventricular, 
subcutaneous, intraperitoneal or intramuscular injection eSto be particularly useful 

administration. Oligonucleotides with at least one 2'-0-methoxyethyl modification are believeaio oe p 

ItrmSela. composes and formations for topical administration may ^V^SS2 

riers, aqueous, powder or oily bases, thickeners and the like may be necessary or desirable. Coated cona y 

and the like may also be useful. „™„„ip« susDensions or solutions 

[0083] Compositions and formulations for oral administration mclude powders or granules ••"P""™"£^ djs . 
fnSr or non-aqueous media, capsules, sachets or tablets. Thickeners, flavoring agents, diluents, emu»s.f.ers, 

aqueous solutions which may also contain buffers, diluents and other ^«f*^J*!^ 
penetration enhancers, carrier compounds and other pharmaceutical^ ■JjJ^XtVS^ emulsions. 
r0O85] Pharmaceutical compositions of the present inventron include, but are not limited to s ^™*' 
Kosontcontaining formulations. These compositions may be generated from a vane* o | components 
Suae but are not limited to, preformed liquids, self-emulsifying solids and self-emu lsif^ng sem©ohds. 
[0086 Thephanroceuticalformulationso^^ 

. CJU be'prepared according to conventional techniques ^J^^^SZ^^)^^ 
niquesindudethestep of bringing into ^ociationtheact^gred.ente^ 
(sY In general, the formulations are prepared by uniformly and intimately bnnging into aMO c' a ;'°" x "" 
( 1 Uquid earners or finery divided solid carriers or both, and then. VT"21^«HS3U acceptable 
[00871 For the compounds according to the present invention prefened examples of V**^™^*^ 

. TLde but are not limited to (a) salte formed with cations such as J^S^S 
calcium, polyamines such as spermine and spermidine, etc, (b) acid ^*J^££%^ formed 
example hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric : acid *Jete fumaric acid, 

with organic acids such as. for example, acetic acid, oxalic acd, tartanc acd. succinic acid, maieic a 
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g , UC onlc acid, citric acid, maiic acid, asco*. aci, -*-Si - 

acid, naphthalenesulfonic acid, methanesurfonic acid chlorine, bromine, and iodine, 

turonic acid, and the .ike; and (d) salte formed from etementeh ni™s«* action ^ c> anatyses, 

identification methods as disclosed herein. research agents and kits. Preferably, 

00891 A further non-therapeutic use of the in ^ t ^^ any solution, or diluent, 

summonses atle^ 
[0090] Thepresertinventtonisalsobasedon^ 

which allow for the specific or selective reduct.cn ^^^^S - - - P athwa * S t0 Wh,Ch *T 
knock down of mRNA coding for tumor suppressors) allowsforWe i ™ s ^ t molecules inV olved in 

tumor suppressor is actually linked and ^S^J^^^JJS theVarious tumor suppressor 
; said pathways. As will be described in more detail ^betow and la jfco known m ^ ^ 
such'as. e.g., PTEN, Smad3. SHIP 2 and P 53 ^^^^^ 

caveolin, VHL, menin, Cpan, DAP kinase, are actual* r natod n ^JJJSSoiW as a reference. All these elements 
both upstream and downstream elements or effectors ^ n 9 *™ te prese nt at normal intracellular 

in the art. . „ nr which nave been treated with one specific or a mix of 

[0091 ] Such control conditions can be untreated cefe or * inw suooressorts) expression, such as a func- 
,.s several functional oUgonucieotidesthat do not ^^ ^2SS M or afunctional oligonucle- 
tional oligonucleotide having a randomised nucletc ac.d sequence (GBC), m.sm 

otide against unrelated targets. f ot functional polynucle- 

[0092] It is to be noted that the *<>' a ™^^^ and m ° re ***** 

otides. In sof ar antisense oligonucleotides, nbozymes and RNA. may be usea g used nerein the term 

so in a target validation process where a *"PP^ 8 " 8 ^ * ^ method which 

target validation also means target identrficat,on. which otherwise would not be 

inhibits an inhibitor is that by doing so some targete can f ^^ r ^ groupof ant |sense oligonucleotides 
^IlSrSr^t - J- — oligonucleotides as 

35 ?^rrt^onand,orva«dat»o r 

suppressor function, is possible Using the technical teaching ™ be used as diagno stic tools, 

invention that the various compounds ^ * SSSJS sequence thereby to indicate pro- 
Accordingly, a tumor sample may be exammed for " 0 Sr suppressor negative cells)). 

40 pensity for metastatic spread (diagnostic markers (eg. ■^^J^^Si*^ ™V be applicable is related 

to genes which are differentially expressed in by loss of tumor suppressors function 

the disease. To identify the pathologically relevant ^^^^^ZZe^ are performed under precisely 
such as, e.g., PTEN mutation, it is critical that ^^^Z!^^^ pathologically relevant pativ 
45 controlledcondfflons.lnth^ 

way inaway that ensures me functional ccnn^ 

Using this novel approach drug targets and/or d,a ^^ cancers. 

and/or treatment of patients with suppressor more P^£?2K JS^ more particularly ot a target which is 

[0095] The inventive method for the identification a"* 0 ^' ?^^^^ 

sa HnkedUemetastaticeff^^ ofthe re8pectjve sup- 

is also particularly advantageous as a subset of * 0 ^*™^*}^™^ JLlatory molecules responsible for 
pressor such as, e. g., the PI 3-kinase/PTEN pathway ' * ^^J^fP* - that have ,0St PTEN 
mediating other important activities such as .n case of TOJ w-^JJ^W whfcn act on 

function. It is important target this particular raction * r*SEE^umJid effects. In case of the PTEN 

55 a parallel branch or further upstream in a *"*"B™*^ onS i cell proliferation and survival, but 
pathway this is due to the fact that the PI 3 a ^^J^ f^g^j "nsutin^gnaling. Therefore, it is important to select 
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MM* rt — o is « M» — d £ ? 

„Wd by .ring . funo!lo~l ollgonuctefld*) wtt* "f"»^*3 Wtod lor invodv. crt g"**. 
M, fonooona, ,e<o»anco to, the maooBOo phonow- SJjSXI not tnht* otho, rooponooo me- 

pressor, can specifically be targeted excluding any posstole inte ^ N n ^^^^ rtah ^ 0 ^ 0 us knockdown 
animal adlon.lt^^ 

is not viable and die In utero. On the other hand, hemteygous lockouts still ^^^ dtMP i ± , n addition, it is 
of tumor suppressors) which does not all owfor an^ ^^^^Z JESSE number of redun- 
also well-known that in the generation of a knocked to be obtained . H owever, in the 

dant genes is increased so that only particular n ^^^^^ t ^ point for tumor growth, there 
study of cells stemming from an adult organ.sm wh.ch could eventual^ be me s 9 P , a tterproblem 
are^nosuch redundant genes, atlea^ j^SC^KE^^ in that the knockout on* 

Lidiinthefact that onty by using functional oli^ 
> somedfctinctpathwaysmayactua^ 

function of the tumor suppressors) for some time. In case of PTEN the lack « ™ p Duri tnte 

invention. o^Qntanoc are not limited only to those cases where the 

[0099] It is to be acknowledged that the ^^^^^!°^^^^^ g^p^^^^ppiio^^ an d beneficial in cases where 
target Is actually related to a PTEN 1 ^£EE£Z2L* and/or the target is a tumor 

40 a target is part of a tumor suppressor-related pathway w to De » en ™^ * , f ^ m0( SU p pr essors function 
suppressor To identify the pathologicaliy relevant effector T**5E^S£ *™ rtm Z under precisely 
sucn as, e.g., PTEN mutation, it is critical that gene express.cn pnofiBng ^^^^^ niwan x^. 
controlledcondftlons. In this view experimental ^^ , ^^^^^ZTsm^mAecu^ 
way in a way that ensures the functional connection of the ^^^^JSSS^SSm the present invention. 
as (e g. PTEN) This kind of experimental conditions may be realized by the '^^^^^JS^ are superior 
[0100] Themethodsforthe identification ^^^XEEEJ!^ so-called small 
to a further alternative known in the art to identify and/or vatidate ^^^Tchangethe extent of the 
molecules. By using said small molecules It is not poss.ble to def me ^^^^^^^^^ and to 
Knockdown's these small molecules typically exhtoit a certa.n • - 1 bc« - ^ ^°^^^^^ h ^ 
so PTEN respectively. Such a small molecule inhibitor known in the art is, e g. £2940°^ ™ * 1 Researcn ^ 
rphenyichmmone) is one of severe, chromone derivative sma ™^J^£5^S2Uft. catalytic 
oratories (Indianapolis) as an inhibitor for PI ^^^^SSS*B m the catalytic center. In 
subunrt of the PI 3-kinase molecule, p11 0. and functions by oligon ucleotides allows 

contrast to the invariable binding affinrty of the small , molecule '^^^£^^^«fto anti- 
55 for the adaptation of the binding affinity by modifying the nuc.e.c aod ^J^^^tolU** °^ to a certain 
senseoligonudeotide.^^ 

number of mRNAs thus allowing for a quantitatively TOntrottedjOTO^^^f^TTM enw^^^^ panicularpathway or target 
and mRNA doses and of mRNA copy number effects, respectrvely, in connect.cn wan pa 
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Ih Jare suggested to have different cellular un^ 

in that it also inhibits other members of the family of PI 3-k.nase homologs sucn 

which appear to function in DNA repair processes. . .. nive nove , spe cific and inartificial access 

0102] To summarize, the methods according to the present ^gonudeotides as disclosed 
o resolving the early events in pathways related to ^^ n ^^lC p pre^rs. 
and used according to the present invention ^JJ^J^^S^S of an mRNA, its presence, absence 
[0103] As used herein express.on system means a^ s^ 

or destruction may actualVbe monitored ordetected.Thete^e^^ ^ Such ex . 

which may be used for displaying or detecting the ac .of ^^^^^ ace... either a bacteria. 

doqs, apes and humans. enopifir for a oarticular. i.e. targeted nucleic acid, 

?01% As used herein, a functional oligonuc^ 

such as, e.g., atumorsuppressor encode 

transfection conditions such as described in ^^'^^^ educed expression may resutt from 
degree, results in a decreased expression of * the cellular machinery, or may be 

blocking the access of the translation machinery o the expres J^" s ^ d or other me chanism. 
due to the RNase H activity directed to the ^^^^^^Z^no^X^^Bec^^ 
[0105] 1" aprefem3dembodimentofthemethodsfor^ athogenic mech . 

LheVesent invention the target which is to be ,de^ 
; a^ismofadteeasesora-pathologic-condrtion.^ 

is either directly or indirectly involved, preferably whereby this patnogenc mec 

related pathway. suooressor is actually involved may provide a target 

[01061 In addition, all and any of the d.seases where a tumor suppress 0 is y 

which is to be identified using the methods according to the > the methods according to the present 

o [0107] Other pathways and thus targets to be .den Ad«^ ^acknowledged that these processes may 

Invention may also be those involved in any ™ c ' anisn1 undertyin9 *° "T!" 

form part of some conditions or diseases. Insofar it ^ JJ ^J^JJ ' J, ^ted by me invents methods 

mentioned dteeases and conditions may provide a biological P'^^^Sois such as the ones mentioned in 

and, vice versa, any of the biologica. mechanisms «^Z^' 2* as to identify and validate 
* the following, may be part of a disease or condWon ^ 

targets involved therein. The biological processes in winch ^S^!!Sb«^ I. e. apoptosfe induced upon 

are: proliferation, cell survival, migration, apoptosis. stress s.gnall.ng, metastasis, anoius, 

cell detachment and signalling general processes or atnogen ic - condition 

[0108] A further possibility to define the target ^f^^^^eor itsfunction in asystem, regardless 
« or a distinct biological process as outlined above . m ^^ Q f^^ tem . Accordingly, the target may be 

STSSa. the present invention may ^«£S!SS 

„ p 0 ] p r^ 

tumor suppressor gene which is invariably mutated early m '^^^S^M^ of tumor suppressor to 
K. W, Vogetetein, B.; Science 1996, 260: 1036 - ^JS^^jS^^ P™« differentiation), 
include all direct inhibitors of cel. 9^ (suppr^ 
The "gatekeeper" class of tumor suppressor (genes) can befurtner suoue 
ss gatekeepers" or "metastasis gatekeepers". distinquished from so-called "caretakers" or "land- 

[0111] in conclusion, "gatekeeper" tumor suppressors are besl : d» JJ» m ulti-stage tumorigenesis; 

Lpers" by thefact that first, theirloss of ^ 
second, they act directly to prevent tumor growth and third, restonng g 
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SET By contrast, "caretaker" tumor suppressors (genes) act 

fidelity of I DNA code through effects repair of DNA ^arnage ,or J£^^J^^ are DNA 
atelllte or chromosome instability). Consequent a large number of t0 cancer by 

repair genes, such as the "HNPCC genes" MSH2 and I MLH1 . Loss of canker unctic p P 
increasing the DNA mutation rate, thereby increasing chanMS gene had aiready 

ration of the function of a "caretaker" gene would not stop tumor growth rf mutation of a gatekeeper g 

iSThe-iandscape. phenomenon was^ 

the tumor and not in the tumor cells themselves. Undscaper ^22^la^5^SS»ular matrix proteins, 
the microenvironment in which tumor cells grow, perhaps by direct/indirect regulation o em ace k 
cel. surface markers, adhesion proteins or secreted growth/survival ^^"J^^S^^ neo- 
tumor suppressor gene would cause the microenvironment to ^^^^^^^Z^o^^, 
plastic conversion of an adjacent epithelia. Consequently, the tumor would appear polyclonal orthe mutatio K 

system only changingthespecifr^ 

used. By these changes different elements of the pathway may* ^^^^^^CSame functional oligo- 
elements can thus actually be deduced from the overall readout of although other methods 

nucleotide approach as described herein is preferably used in/as a furthe * B ^™*^ p artl culariy 
to identify^ 

detecting the expression pattern of the expression system ™^"^*£^ e method s and techniques 
or any other means to identify/validate a target .s well-known to the one sta 'f'^ 

requiL for this comprise RT-PCR (Sambrook, Fritsch, monitoring 
1989, Cold Spring Harbor Laboratory Press), ^^^^^^^S^ biot anaiysis 
of gene expression patterns with a complementary DNA microarray, Science z/u. ) 

l^SU ident^on and validation of a target wherein, 

Ld^.^l^»«^^JS^^ scribed in 
known in the art. Some preferred tumor suppressors are P 53, Sma ^ ^ ^ ^ ^ 2001 Dec;85(12): 
Balint E E, Vousden KH. Activation and activities of the p53 tumour apo p osis 

1813-1823.The P 53tumoursuppressor pro teininhibfts malignant pm^ 

or repairing cellular stress. One of the major regulators of p53 function , ^^^^^p^ of 
of cellar stress activate P 53 by inhibiting the MD M 2-mediated de 9; a ^ ^al. review recent 

the pathways that allow activation of P 53. seem to be a ^^^^^^ by p53, as well 
advances in the understanding of the pathways that regulate p53 and the pathways that are y P 

as their implications for cancer therapy. ..c,»^™erf mammalian aenes as revealed 

[0116] Smad3 te ,e.g..descrfbedinWeinste-^ 

by targeted gene disruption in mice. Cytokine Growth Factor Rev. 2000 Mar-Jun.11 (1-2)49 58. The bm g 

the intracellular mediators of TGF-beta signals. functions of this important gene 

[0117] Targeted mutagenesis in mice has yielded va.ua bic , ne* 

family. These experiments have shown that Smad2 and Smad4 are needed ^J^SStoton In addftion. 
^^ZZXZ Season CD, P^n * *. >^£!£Z£ 

, & U. i. me «»* ship m 2S3££&%2X23™> 

423-34. The recently cloned, hemopoletic-specffic. ere homology 2 (S "J*"™? 9 '™ J^, ^ slree » 
rapidly gaining prominence as e potential regulator ot all ^f'^^^^ZZSuM 4 Hrtephosphate 
has bin shown both in tire and in vivo to hydrolyze the S- ^^.^^^TS w£ in dStenlng 
(PI-3 4 5-P3). Thus SHIP, snd its more widely expressed counterpart. SHIP2. could play a centra, 
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t n FGF VEGF PDGF FGF and TGFbeta. Other upstream effectors are insulin, IGF, CSF, IL-2, IL-3, IL-4 IL-6 and I IL-7 
%m i^e 9 in PrenzeI N> F Lher OM. Sire* S, Hart S, Ulirich A. The J^^T^ 

8^1-31. Homeostasis of multicellular organisms is critically dependent on the «^ J^^^jSSJ 
o sgnals which cells are exposed to duringtheirjrfespan. Varioussolublet^ 
JSS are coupled to a complex signal transduction network that ultimately generates 

Sd btotogical response. The epidermal growth factor receptor (EGFR) family o ^^^^^ 
boS ke? regulators of normal cellular development as well as critical players in a variety ol ^p^ntognri 

«8ile EGFR and HER2 were 

variety of cell surface receptors, such as G-proteln-coupled receptors and integrins aj present specra. 
mechanisms and significance of the interconnect^ between ^^^^^^ of bIood vessel 
roi2ll VEGF is e a described in Connolly DT. Vascular permeabilrty factor a unique regulator ot d 00 " 

Wgrawthtw.ft^.la.potempolypeptkfcr* 

to inducing hyperpemurabirriy. endothelial cell growth, a^esis !^S^esT,PF 

VPF reflates the expression of tissue factor and the glucose transporter. All ot the endothelia cm 

^F^e^^ 

maintain both specificity and redundancy in cellular responses > to var ^^go^ts . 

the receptors become phosphorylated on tyrosine residues. These form attachment sites ^«9" a » ,n 9 Q T*™ ' 
S^Mr alia actrvate'the Ras^af pathway. PDGF has 

proper timing of oligodendrocyte differentiation. The v-sis oncogene of ^^^^^^^^^ 
molog of the B-chain gene, and induces transformation by an autocnne actuation of ^^^^^1^ 
SslLuces ma.ignantg.ioma in experimental animals, suggesting ^J^^ W J^S^ 
PDGF and PDGF receptors are frequently coexpressed in human glioma cell lines. Specific ana nonspre 
Ltagon^ btock the gmwth of some glioma cel. lines in vitro and in vivo, suggesting that 

inWormation a ndlon^enesis..nsltustudiesof human ^^^^^^^^^^ 

m» " PDGF is also described by Khachigian LM, Chesterman CN. Platelet-derived growth factor anc I afternati^e 
S: a revll:. Pathology. 19920^4(4^80-90. According to ^^^^^J^S^ 
potency of platelet-derived growth factor (PDGF) has linked this polypeptide to the Pa*ogenesfe * ^vera. use 
sScluding atherosclerosis and neoplasia. In addition to platelets, several ^^"^^^£1 

role in the modulation of the functional properties of the PDGF A-cha.n variants per se and in the complex interaci 
cancer: fibroblast growth factors and their receptors. Breast Cancer Ftes 2000 2(3)^1 91 8. jneiwo 9 

mamma* fumour virus ^"^iSSSSEESiSSS 
Infected mouse strains, integrator of viral genomic ONA into the somahc DNA of, mammMy epttoW 
o have caused the inappropriate expression of members ot this fan* ' to 
humn braast cancers has shown an altered expression of FGFs o, of their receptora ,n some tumours, their role n 
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the causation of breast disease is unclear and remains controversial ^ mo)eC ular mechanisms of 

[0125] TGFbeta is, e.g. described in Topper ^ G !^ growth factor 

a context-specific growth factor. Trends Ca 'f va ^^ 
beta-1 is the prototypical member ofaclassofgrovrthfactors^ 

of pathophysiologic processes including ^^^T* SrSr. Xaractertette that is thought to 

Ken extensively studied in the past for its role in ^^f^^^^^Xs,^', 
R. C. and Watemeld, M. D. (2000). PI3-kinase inhtoWon: a *^°^^^ 3 " 
Vazquez, F. and Sellers, W. R. (2000). The PTEN tumor ^^J^*" 8 ^ phosphatidylinos«t«>' 
Knlsignalin^^ 

origenesis and metastasis indicating that this tumor W es "^ 3 Se pathway has been 

^proliferation. PTEN knock out cells show ^llarcharactenst.cs as £. and Pa ndolfi, P. 

chronicalfy induced via activated forms of PI 3-kmase ^^^'^^^^ 1 9 , 348-355. Klippel. A.. 
P. (1 998). Pten is essential for embryonic development a " d * um G ^^ w . m. and Williams, L. T. 

Escobedo, M. A., Wachowicz, U. S.. Apell G., ^* w "^^ ' ^ entry^J^p^numotes cellular changes char- 

(1998). Activation of phosphatidy.^ 

he limitations arising from the use of knockout ^ ™ ^^££?p? (1998). Ren is essential 
not viable and die in utero ( Di Cristofano, A., Pesce, B., <*^«*; %££^*> * J. L. Stambolic, 

for embryonic development andtumou^^^ 

V., Elia, A. J., Sasaki, T, del Barco Barrantes, I., Ho, A., Wakeham A Ite. A-, moo, w.. suppr essor 
W (1998). High cancer susceptibility and embryonic leth M+mma* *^f n « M> , YaSada, K. 

. gene in mice. Curr Bio. 8, 1169-1178, Podsvpanina, ,VL '^^^^Z^L^ in mice causes 
M, Cordon-Cardo, C, Catoretti, G F.sher " ^"JJ "^gous knock out (PTENW-) mice 

neoplasia in multiple organ systems. ProcNatl Aca dSc U^96J5I » knockdown rftiie compound in question, are 
which are difficuft to generate and do not allow or a ^J^'E^S-^^ - PTEN protein 

analysis of the underlying molecular mechanisms. inc j den ce for loss of PTEN function, especially in 

[0129] A^, a consicterable subset of human ^ 

5 late stage tumors ( Cantley, L. C. and Neel, B. G. (1999). ^^3™ p ™ Nat| £, d Sc l USA 96, 4240-4245; 
tumor formation by restraining the phosphoinositide 3-kinase/AKT pathway. Proc Nat jeaa&c . 
AlT° U- (2000). Gatekeeper for endometrium: the PTEN Using the methods 

of PTEN correlates with increased aggressive and invasive behavior d fl» respective tumor ^ nces 

according to the present invention it is possible to mim.c the loss of PTEN nmttonn ^rts earty c* m 

. b^hibilggene'expresstoninaninducedfash.^ 

forthe identification and validation of drug targets and/or d.agnost.c mariwstM :ve specmcr 

treatment of patients with PTEN negative cancers ^«^ T ^Z^*«> allow the identification and/or 

[0130] Another advantage of the methods according to the present Hwertion . ■ ^toaiio 

valldaion of a target which is linked to the metastatic effects represent key 

55 of these downstream targets (representing effectors) of ^^^^SZ^Z PTEN function. It is 
regulatory molecules responsible for mediating the metast a "^^^^^^ «* «• a P ara,,el 
important to target this particular fraction of effector ^^^^S^^^ is due to the fact that 
branch orfurther upstream in this signalling cascade are Hkely to cause unwanted effects. 
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P, »»« pa*way no, on* ^tS^Cn^^t^^^^ 

mediated by PI 3-kinase. cm .pral Dathwavs which are also referred to as PTEN related path- 

[01311 As mentioned above PTEN is involved in s^erai pa^ays wn^ am mTOR pathway, 

lays such as the PI3K/PTEN pathway, the AW V^^^^^ JL directly or indirectly. PTEN 
[0132] A PTEN related pathway is factually any pathway ^^^^ be regulate d by other elements 

related pathways in the meaning of this descnpuoa An* o f *"J"JJ^ to tne following: endometrial cancer, 
the invents methods. For reasons of "^^^^^^ometria. hyperplasias, Cowden's syn- 
colorectal carcinomas, gliomas, endometrial cheers, °?°™°°^'^ t breast -ovarian cancer, prostate can- 
drome, hereditary non-polyposis colorectal ""f^^"^™ ^June 07, 2000, page 861 - 863). Bannayan- 
cer (Ali, I. U., Journal of the National Cancer Inst* ute VoK 92 Jun hamartorna . m acrocephaV diseases m- 

w** - . a—- - ran rsrss ssss— 

This family oonalsB of threo isoforma, namaty AW- , -2 and * *"4Sn homology domain- (PH domain) atlhelt 
01 m, refLrel onoogana v-Ald. AM prefoma "^JJ^*nSn^ <Jn ba found in a wida vadaty 0. 
amino tonalnus. PH domaina are a oonsaread "?^Tp"^, pi ( 3,4.6)P 3 , resulting in trenalocatlon ol 

and FKHRL 1 . ^^i^ntefreauentiv induced in a variety of human tumors 

5 [0135] Tneepiden^algrowthfactor(EGnrec*ptora^ 

and has been linked to invasive cell ^^?J - S^-^SSeQF receptor molecules. The autocrine 
factors of the EGF famiry in these tumor ceils which in turn *% nalli P ng respon see (Yarden Y. and 

production of these factors causes a <^*™£^*S^ 

Slikowski M.X. 2001 , Nature Reviews Molecular Cell Biology 2 JJjfJ- downstream of PI 3-kinaseto regulate 
• mTOR(mamnW.anTargetOfRap^ 

processes such as the pp70 S6 kinase de P e ? ert h e ^ 0 n ^? and initiation factor 4E. mTOR function 
and nutrient available con^ 

is inhibited by the bacterial macrofide rapamycn which blocks growth or i-ce.is 

Schreiber 1999, Chemistry & Biology 6. R1 ^ 1 f|; advantages, embodiments and conditions recited in 

45 [0136] It is within the present invention that ^ ^22Si!?S^ su P preSS ° r ™* t 
connection with any specific tumor •^f^^^'^SZ by using the methods according to the present 
to the particular groups of patients whose ^ and/or validation process, 

invention and thus provide an appropnate model for an effect ^^^^ ^^^ anowforatransient knockdown 
[0137] ThertHrthodsacco^ 
50 of tumor suppressors and thus ailow for mimicking *V"2*J^£^ to the tumor suppressor, in doing so 
solving the time course of the generation of a tumor and ££^JE* which have never been accessible by 
the direct as well as indirect molecular changes ^^^SS^ approach realized by the practicing of 
earlier methods which only analysed and compared the various >™^^J™ compensator or clonal effects or 
the methods according to the present invention .s ^^^^^ are transient. Therefore, it does not 
55 induce chromosomal instabilities since it is induced and ^"Wngjhang he jdentification 0 , . de f,ned 

havethetypicaiprt*^^ 

subset of direct and indirect downstream effectors sp ecf c for ™» tn act |n tne initial phase of the 

direct effectors are likely to represent the most relevant target molecules. y 
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es. in summer mesa downst-eem effecta m.lemtew.11 consul of ^deft^d pa0 J* pcpulauon 

a, .umcre end o. molecules .ha. repress™*^ I. •^^^SXmX' *» °" um ° ,S 

receptor autocrine loop which Is also linked to the 7™,?^* wtoa ^ ota< j lsl |pMjTO U po1paS«ns(e.s. 
[01MI Thepce^oretabei^ 
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standard techniques such es smell molecule .nhiMo* Ike LY zmom , fc^feie to mimic what la going 

ng to the present invention, it is possibie to further rnodfttitate ^^^^^ nyDridi sing to the target 
related to the primary sequence, i.e. the sequence .'^^^T^S^ the functional oligonucleotide 
nucleic acid. By performing this modification the discnminatory capacity or W" SDeciflcjty or , or a reduction 
may be both eJher increased or decreased. This then allows or ^eran^ase £ 
of tL specificity of the functionai olgonucleofide an ^^^^^S^ RNase H actrVAy or 
ofigonucleotide targeted nucleic acid is actual* 0 eTdesoribed above such modifications 

[0141] As far as the invention is related to a method for or any combination of both 

lor such purpose may consist of natural* occurring "J^^^^SS of said screening method and 
of them. The number of elements contained in such library ■» "^^'^P^,^ adva ntageous library is a 
may be as little as one to several thousands ^^Jj^^ff^ system. The expression 
combinatorial library. Typically the screen.ng mtftadta .torn** a high t g p J acknow|edged that an 
system may actually be any of the express,on systems descr bed jj^J^J^ as m throughput system. In 
in vtto assay is most suftable, particularly in view * anaiysethe reaction 

principle, ft is possible to add mo re than one can^ 

of the expression system ^T^^^^^^!^ of the functional oiigonucleotideto 
compounds are tested in succession in the screening system. Due to ^ e d . ^ ^ decreased in 

the expression system the moiecule against which the ^^^^^J^'Z pathway is no longer 
m concentration or Ks »~*»^^^ J p|3K ^ resulting to the up 

exerted so that, for example in the case of PTEN, there is no nong me tumor sup pressor is 

and downregulation, respectively, of other compounds or elects of ^^^ wnd8 present 

t f. rt h a r iiiiictratod bv the fiqures and examples, wherein 



50 



one or several 0TtnemmayDeaccumHii & ncu«u« W M. — Avam , oc wh prein 

[0142] The present invention is further illustrated by the figures and examples, wherein 

(e.g. PDGF, EGF, insulin). 
Fig. 2 shows the regulation of PI 3-kinase activity; 
. Fig.3 Shows aWes,em bin. amalyals usm, d«eren, anUsanse ^onuctecides and numkorlng .he general 



of P^Akt; 



Rg . 4 shows a Western blot ana.ysis investigating the impact of changes in the mRNA binding part of the anti- 
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sense oligonucleotide; 

Fig 5 shows a Western blot analysis of an experiment where two different antisense 
9 ' together with further compounds, namely DMSO (D), Ly294002 (Ly) and PD98059 (PD) be.ng an inhibitor 
for MEK-1/2 kinase; 

Fig 6 shows a Western blot analysis of an experiment wherein different human cell lines (Hela andl PC-3) were 
exposed to antisense oligonucleotide PTEN 53 and a control antisense oligonucleotide (GBC), 

Fig. 7 A shows a flow diagram illustrating the pathway leading to apoptosis; and 

Fig. 7 B showsaWesternblotanalysisof an experiment designedtomonitorthe impact of PTEN directed antisense 
oligonucleotides on UV-induced apoptosis; 

Fig. 8 A shows basically the same metabolic pathway as displayed in Fig. 7 A; and 

Fig. B B shows the Western blot analysis of an experiment designed to monitor the impact of PTEN directed anti- 
sense oligonucleotides TNF induced apoptosis; 

Fig. 9 shows an overview of signalling and phenotypic changes induced after tumor suppression knocked down 
by PTEN directed antisense oligonucleotides, and more particularly, 

Rg. 9 A shows the schematic pathway involving PDGF-R with PTEN inhibiting PI-3K activity; 

Fig. 9 B shows the immunoblot analysis; and 

Fig. 9 C shows the phenotypic analysis; 

Fig. 10 A shows a Western immunoblot analysis comparing the effect of PTEN 48 using chemically different anti- 
sense oligonucleotides; 

Fig. 1 0B shows micrographs of cells treated with said different antisense oligonucleotides; 

Fig. 11 A shows the incorporation of BrdU by cells treated with various antisense molecules as a measure forthe 
entry into the S phase; 

Fig. 11 B shows the ratio of PTEN/actin RNA in transfected cells treated with various antisense molecules as a 
measure for the specific inhibition of mRNA expression; 

Rg. 12 shows the Western Blotanalysis resultof an experiment where the impact of antisense molecule induced 
inhibition of PTEN expression on UV-induced apoptosis was studied; 

Rg. 13 shows the stimulated growth of HeLa cells on matrigel upon antisense molecule knock down of PTEN 
expression; 

Rg 14 shows the Western Blot analysis result of an experiment where the impact of antisense molecules Inter- 
fering with p11 0 expression on signalling induced by endogenous or recombinant PI 3-klnase, 

Rg. 1 5 shows the positions of antisense molecules relative to intron-exon boundaries of JAK-1 mRNA; 

Rg. 1 6 shows JAK-1 mRNA knock down relative to actin mRNA; 

Rg. 1 7 shows the basic structure of the third generation antisense molecule; 

Fig. 1 8 shows a Western Blot analysis result of an experiment where the impact of W^j"^"^ 
PTEN expression was compared to the impact of an antisense oligonucleotide specific for PTfcN on v i 
expression; 
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Fig. 1 9 shows the dose response of RNAi specific for PTEN; 

Fig.20 showstheWestemBlotanalysis^ 

oligonulceotides modulating signal transduction; 

Fig 21 shows the Western Blot analysis result of the functional knock down of tumor suppressor P 16INK4a by 
antisense oligonulceotides modulating signal transduction; and 

Flg.22 showstheWestemBlotanalysis^ 

oligonulceotides modulating signal transduction; 

[0143) Rg. 1 shows eome meWc* pathways leadln. , •> . f^S^S^SSTX Z 

SZy.'SLth faaor *JL of e* leads to «*-» - th* cognate - ^™*™3^1e 

to turn associate with sod activate intraoelluler signing mote*, »*«" t^ZXyM"". «>«*» 
(listing of a tegttlatoty p85 and a catalytic pttO subumt) ^^^^1*.* PI 

H» MoXf.hreed^anheensedlg^ 

PTEN 57 and PTEN 53 weto tranefeaed into rarembryo f ibrabtat «l me togotitat w» » "J""^ trarieeted 
a-andontlsedsegue-Ktefa^-elerredtohereln^ 

negative control (GBC) did hot read. In I-^^^^SL*, generation of phos- 
i PTEN 53 P11 0 was used as a marker to reflect the loading of each of the lanes. 

est*; — > «-» - - J* -rsssssisx ssrssKSis 

antisense oligonucleotide. In the conesponding expenment PTEN 53 » 67 belng 23 

a Ml o, four mfcmafches were intraduced ,o M^W. -J-" • *J J^X-*-* * 
nudeoddes. Again GBC was "--^SSS 2 w^B^senihganln.ededabasUtnuoHeohde. 

■ si^en^ 
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15 



m en«oned in connection wfch Fig. 3, P1 10 se.es as 

WMIMI BUlMo^lto MftMon of '^^/'TS^.^E^^li? CM 2 and 5) neither resulted in 
p^^ 

dependent on Pekinese. In this expenment ^^^SSttO^ PD98059 (PD) being an inhibitor for 
used together with further compounds namely DMSO jD). L *f^^ y ^ n8e olig0 nucleotide PTEN 53 In com- 
MEK-1/2 kinase. More particular*, theftst ^^^^^"^^^ 
bination either with DMSO, LY or PD. The ^^^S Mor e particularty. 3Y1 ceHs on 1 0 cm 
mRNA, and using GBC as defined above as a ^}f^^^ 53 57 or wiS. GBC for 48 h. 30 min before 
plates were transfected in triplicates wrth 30 nM * ^ MEK inhibitor PD98059 (PD) or with 

lysis the cells were treated with 1 0 uM PI 3-kinase " * (ip*-Ato) and PTEN are indicated on the right, 

the vehicle DMSO (D). The positions of p110, ^^^^^^l^m^)^^ 
PD9 8059mediated inhibition of ^^ l ^ 0 ^^^^^^J )n is dependent on PlS-kinase 
data entails that the Akt phosphorylation .nduced by knockdown of PThN exp 

activation. . an where in different human cell lines (Hela and PC-3) 

[0149] Fig. 6 shows a Western blot a " al *f'^ oligonucleotide (GBC). More particu- 

were exposed to antisense oligonucleotide PTEN 53 ^and t ^JjJjE^J^ in parallel on 10 cm plates. 
, lady, HeLa cells (380.000 cells/plate) and PC-3 cells ^°^^J^Q eneBtoc 53 or GBC. The cell extracts 
Each celi line was treated for 48 h in duplicate s ^>'*^^ 

were analyzed by immunoblottingforthe relative "^^^'^^dby unspecific reaction of the secondary 
on the right. The band which «i9^f^^^^^^^ positive, administration of PTEN 53 as 
antibody. It can be taken from Fig. 6 that in case -"^J^SSta,, pjEN mRNA and in the generation 

5 an antiser*e oligonucleotide spe^ wWch are PTEN ne gative 

of phosphorated Akt due to the preva.l.ng P ^^ ^^Z^olgonuc\eo^B PTEN 53 or the control 
generate phosphorated Akt irrespective to whether ^ nductd after knock down of PTEN expres- 

antisense oligonucleotide (GBC) is used The levej ^^bTSSJS^ cells, 
sion in HeU ceils is comparable to the ^^f'^ p T eIf knockdown activates the cell's survival pathway 

jo [0150] Rg. 7A shows a schematic diagram lnd.cat.ng that ^ N J^™" n Akt _ actlva tjon. Apoptotic stimuli 
Action of the P.3K pathway interferes ^ aSP ^ resutts 7a Western blot 

may etther be cytokines iike TNF. or UV-irrad.at.on. In ft. ™ is an inhibitor of P.-3K action, 

analysis are shown in Fig. 7B, UV-irradiafton was "sedastomdu^ "W*J^ ^ ^ ^ 5y phQS . 

UponinhibitionofPTENbyPTENs^ 

35 phorylated Akt is generated as shown. Actuated am diocks c^p 

by the presence of cleaved Caspase 3. ptfn knockdown interferes withTNF-induced apoptosis. 

[01 51] Fig. 8 A shows a schematic diagram .nd.cat.ng that ™Jtaod*w^ stimu , us |n thfe 

l F,g. BB shows a Western Biot in whfch Hela «* u P on * ? 

experiment, cleaved PARP is indicative 0 [^ os ; ^J i ^^^ eneTat e6 andthusthe amount of «-PAR- 
40 PTENspecrficantisenseoligonucleotidethephosphorylatedformofAktwasgene 

PC was accordingly reduced. ^ ^honntvnic chanoes induced after tumor suppression knocked 

[0152] Fig. 9 A shows an overview of signaling and [P^ 0 ^.^^^ patnway wtth PTEN inhibiting Pl- 
down by PTEN specific antisense ^nu^ and migratio n of 

3K activity is shown which would nomjatty ^^ e p ^^ 

45 HeUcellsasamodelsystemforPTE^ nucleotide designated as 

studying the influence of PTEN specific jjjjj^^ bu Ti7absent when PTEN-specific antisense 

mismatch GeneBlocTM. PTEN is only present in the control s ^; b ^ o 8 , ation ot Akt , indicative of induction 
oligonucleotides are used. The successful knockdown » « phosp ry ^ ^ ^ 

of me signalling pathway. The phenotypic analysts as illustrated i i** 9 C shows 9 ^ treated witn 

so Growth on matrige, b used as a ~ J^^SS^^ V* have a significant growth 
PTEN third generation antisense oligonucleotide ( PTEN ceneoioc . .v. , 

advantage over the control-treated cells. u om : etr v n f the third Generation antisense molecules 

[0153] 'The Western Blot in Fig. 10A shows ^^J^^J^c^ compared to DNA/RNA 
•Atugen chemistry") allowing for the specific Imockdownol 9°"* ^ s 9 pecjes used in the experiment 

55 chimera as known from the state of the art. The ^ ^ antisenseol gonucle > ^ forrn of the second 
differ from each other in that the Atugen ^^^^^P^ des * nated aS PTEN4B *** ^ 

SEEE^^ resutt in - down - regu,ation of PTEN express,on * 
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and in the formation of the phosphorylated form of AW. knoc kdown and its biological consequences can 



may be taken. 

Example 1: Materials and methods 



10 



15 



20 



25 



30 



35 



*CK» "as P— » LY294002, PD95059 an, ^ 

were obtained from Calbiochem. d Sumrneis , j. ( 1 9 75). Bat cell line 3Y1 

[0158] Cell culture. 3Y1 rat embryo fibroblasts VmQ,^ ^ cufture(J at 37 . c m 

and Its virogenlc polyoma- and SV40- transformed "^J^^Slm CS), penicillin (50 ug/ml) and strep- 
Dulbecco's modified Eagie medium P MEM > PC-3 cells were obtained 

tomycin (50 m lM). The human cennx ^SSf S 9™n in Minimum essential medium Eagle wrth 
from the American Type Culture Collection (ATCC). " e ft ^^ e " 8 *^ entia| ac - lds , 1 0 %fetal calf serum (FCS), 
2mML-glutamine,E^^ 

gentamycin (50 ug/ml) and amphotencin ^jfiJ^^T^ and amphotericin (50 ng/ml). 
Morton) containing, 10 % fetal calf ^^'^S^SSuSm to 50% confluency) by using various catiomc 
[0159] Transfectionswerecarriedoutln96wellor10-cmplates^ pharmaceuticals, Inc., Boulder, 

lipids such as Oiigofectamine, Lipofectamine M;TJ*"J^ including third generation 

CO), or FuGene 6 (Roche) according to the manufacturers ' ^"J^^Ztodoomplex of GeneBloc and lipid in serum- 
antLsemo.ecules.weretmnsfectedbyaddingpr^ 
free medium to celis in complete medium. The to* ^me was l » ^ ^ ^ GeneB)oc 

ml for cells in 10 cm plates. The final lipid concentration was 0.8 to i.zu.g/m. P 

concentration is indicated in each experiment hvoronwcin B (200 ug/ml) after transf ection of 4 u.g of a 

SJ.DMSO, 0, w» DMSq* 37-C » . n ^. Ccn»o, c*s we* 

analyzed, the reagents were added in DMSO at iu ug-mi »i hv 

mock treated with DMSO. ontihnrh/LiaA and the murine monoclonal anti-pB5 antibody 

[0 162] Antibodies. The murine mon«dona. ant,-p11 0 antib ody "JJJ^L™ T (1994) . The interaction of small 
. F.A have been described (Klippel, A., EscobedoJ^A H enzyme acti vity. Mo. Cell Biol 14, 
domains between the subunits of ^^^Bre^^C^^^gle^ 
2675-2685 Rabbit polyclonal anti-Akt and anti-phospho Akt (S473) ^^rf 

[0163] Ph»ml* and GanaBtoe* A wctor axpras»ng an % ^ q Brown, T. W., Gtedlln, M. 

« WpHO-ER. has been deserted (Klippel, A, E«*ado, , M. ^*™^CSolit*aa. Is eufndent ler call cycle 
A. Ka^sagh, W. M. and VWaams. L T. Ca» Biol 18, 5699-5711). H was 

55 pTEN48 g U ccuuuCCCAGCTTTacaguga(SEQIDNo.34) 
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PTEN 52 

PTEN 53 
PTEN 57 
mm PTEN 52 
mm PTEN 53 
Luciferase 
pllOalpha 79 
pllOalpha 82 
pllObeta 88 
pllObeta 93 
mm pllOalpha 79 
mm pllOalpha 93 



cuggaui 



cAGAGTCAGTgguguca (SEQ ID No. 35) 



ucucc 



uuTTGTTTCTGcuaacga (SEQ ID No. 36) 



ugccacu 



GGTCTGTAAuccaggt ((SEQ ID No. 37) 



cuggaugAGACTGAGTgcugiu 



,ca (SEQ ID No. 38) 



ucucai 



uuTTCTTTGTGcucacga (SEQ ID No. 39) 



cagaaugTAGCCATCCauccuug (SEQ ID No. 40 



acuc 



caaAGCCTCTTGcucaguu (SEQ ID No. 41) 



uacca< 



icaCTGCTGAACcagucaa (SEQ ID No. 42) 



caaauucCAGTGGTTCauuccaa (SEQ ID No. 43) 



ggcuaacTTCATCTTCcuuccca 



(SEQ ID No. 44) 



acugc 



aaACCCTGTTGcucacuu (SEQ ID No. 45) 



ggcuaagTTCTTCATCcuugcca (SEQ 



ID No. 46) 



GBC nnniumnNNNNNNNNnnnnnn 



[0165] Syrt^ - type o, „u*= .old ^es an- ^^^^J!^^ 

T Haeberii P., and Matulic-Adamic, J. (1999)- Nucleic aaa moieuu Rtbozyme PharmaceuH- 

^ISggene expn3ss.cn. Wor.d.nt^ 

cals inc. , international Publication Number, WO "^^^^ represents inve rted deoxy abasics or similar 
the following schematic structure: cap-(n ^(N) J^SS; s \\ q 0 , C ); N represents phosphorothioate linked 
modific^onsatbothends;nstandsfo^^^ re (mm) ^ 

deoxyribonuc.eotides(A,G^^ 

underlined. GBC is composed of random " T Lisense molecules have the schematic structure: 

nucleotides. GeneBlocs of the second generat.cn ^ ^tisense mo.ec Q . metn , ribonucte otides (A, G, 
RRRnnnnNNNNNNNNNnnnRRRN. Hereby, R '"ff.^^ ^ribonucleotides 
U.C);nstandsfor2^^^^^ 

(A G T C) GBC is composed of random 2 -u-meinyi nuui iuu 
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zamidineJmMsodiumvanadate^^ 
oycentrifugationatU^ 

Eg: Sample* -re separated by SDS-PAGE ^^errec .to ^^^^SS!T^^^ 
were blocked in TBST buffer (1 0 mM Tris-HCI (pH 7.5), 1 50 mM NaCI dilutions. Bound 
azide)containing5%(v^o0 dried m^ 
antibody was detected using anti-mouse- or anti-rabbit-conjug^ 

ries, BD) in TBST, washed, and developed using the SuperSignal West Dura (P.erce) or ECL (Amersham) 

n 96-wells at 1 600 cells per well were transfected in triplicate samples with GeneBloc molecu^^er ca^u 
«f£Z storied in DMENI containing 10 mM HEPES (pH 7.2) under ^"^^^B^wnt^ 
leased into the cel. cycle at various time points by addition of 1 0% seru.X* ^^^l^Z* 
aphidicolin for 18 h. After pulse-labeling with 10 pM S-bromo-2 ^S^dZnSi^Lntm Cell 
Zed and permeabilized. The relative amount of BrdU incorporated Into each sample ^J^J^S^ BrdU was 
ProWeration EUSA, BrdU (colorimetric) ("- h ^^ 

detected by measuring the absorbance at 405 nM ^J^JJ^TSS cells transfected 

[0168] Determlnatlonoftherelatlveamountso^^ inhibition of PTEN 

n 96-wells was isolated and purified using the Invisorb RNA HTS 96 M On^ntakMH. Beriin . '"™ ra ^_ 
mRNA expression was detected by real time ^g^^^^^Uo^^- 

TAACTGCAGA (SEQ ID No. 47), PTEN 3' primer ^S^^^S^S^ eaction was carried out 
man probe Fam-TGCACAGTATCCTTTTGAAGACCATA^CCA-Tamra(SEQ^ 

in 50 m and assayed on the ABI PRISM 7700 Sequence ^SmoSs of 1 5 sec at 95»C 

instructions under the following conditions: 48'C for 30 mm, 95-C for 1 0 m.n, followed by 40 cyc.es 

cel, growth on matrlgel. HeLa cel* we* ^f*^ ^Tcl^C^Z 
4-OHTfor 48h After trypsinization the ceils were seeded into ^^J^^^^^^n h pho- 
wfth 250 jd matrigel (Becton Dfckinson). After continuing the transfection or ^^^i^ (Zeiss), 
tographs we re taken at 5x magnification wtth » ^SSS wTbas^nt membrane 

(Petersen, O. W., Ronnov-Jessen. L, Hewlett, A R. ^^^^S^^ breast epithelial cells, 
serves to rapidly distinguish growth and differentiation pattern of normal and maHgnant human areas P 

Proc Natl Acad Sci USA 89, 9064-9068.) 

Example 2: Improved antisense motecu.es allow to study the knock down of gene expression in normally 
proliferating cells 

[0170] Asdeptotedin Fig. 10 BceUs treated with the W^^J^^SS 
Ledto grow and reached approximately 70 % confluence with ^^^^^^S^O^ 
the 2nd generation antisense molecules barely grew and many rounded apoptotic ceHs * far 

generations of antisense molecules are notorious for inducing ce» cycle ^^^Va^^ndation or 
the third generation antisense oligonucleotides as disclosed here.n allow for the very first time a target 
taraet identification process in which there is no cell cycle arrest. PTEN 
£.71] Fig. 10 A mveafc that antisense molecules of both classes 

protein. The protein level of P 10, the catalytic subuntt of PI3-Knase, serve as ^ P^way 

signal of the pathway was not affected. PTEN functions as «^ A ^^^^^I^Ztn kinase), a 

equal loading of total protein amounts the level of PTEN and phospho-Akt ^P* a ;* d ^ not ab | e 

PTEN expression wihout interfering with cell proliferation. 

Example 3: Cells treated with antisense molecules exhibit a normal entry into S phase 
[0173] Tostudytheknockdownofgeneexp^^ 

cycle, it is essential to use antisense reagents and transfection condrt.ons that do not arrest cells P 



cycle, it is 
even impose toxicity. 
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tf)174] The results of respective experiments are described in Fig. 11 A and 11 B. con ditons 
0175 3Y1 cells were used, because these untransfom^^ 

anda^netoa^ 

48, GeneBloc 53 or GBC as a control. On day 2 the cells were synchromzed ,n i*"^^**^ 2h of 
cells were released into the cell cycle by serum stimulation at various t,me points. BrdU was ad ded for the tot 2 ot 
incubation. Untreated cells and cells that were treated with Aphidicolin for 24 h were used as «£mbJUM ta>ock 
down was ana*zed in pa.Bl.el samples. The rate of synthesis was 

Raure 3A shows a similar time course for the rate of DNA synthesis in each set of samples. All ^showed a 

rate of DNA synthesis, whereas the DNA synthesis in the Aphidicolin treated: samples ~ J^S^S^ " 
arrest In the 01 phase of the cel. cycle. Under these conditions PTEN mRNA ^J^^^^SiZ 
B). This indicates that under the conditions used knock down of gene expression can be studied in cells which enter 
the cell cycle normally and continue to proliferate. 

Example 4: Phosphorylation of Akt is specifically induced in response to down regulation of PTEN expression 

[01761 In the past studies using antlsense molecules have suffered from the lack of a 
controls and the lack of reproducibility. Therefore, the intention was to make sure that actuation of the 
paSway" he system diseased here* is truly dependent on reduced PTEN function <™^™£ 
ation antisense molecules (GeneBlocs). Since hyperactivation of the pathway is caused by '^f*™^™ 
more than one third generation antfeense molecule (GeneBloc) reducing PTEN ^p»rion of at least 50 A canto 
expected to cause an increase in Akt phosphorylation. 3Y1 rat fibroblasts were «Sn 
GeneBlocs 48 53 57 or with GBC. After 48hthecells had undergone several d.v.s.ons, wh.ch allowedforthedetecton 
of reduc^PT'EN protein expression and activation of its effector. Akt. Cell extracts were analyzed by .mmunob.ott.ng 
for the protein levels of p110, Akt and PTEN. 

S3 TsXwtn 3 ^ 

Tal. Tota, Akt protein .eve. '^'"^^J^^S 

Akt was chanaed PTEN GeneBloc 53 induced the most efficient knock down in PTEN expression and the strongest 
^tTSS^a The reduction In PTEN protein expression ^J^^J^Z 
phosphorylation in a dose-dependent manner, with a drop in efficiency around 1 0 nM and below (Fig. 4A and 

£m To further ensure that Akt phosphorylation is not caused by an artefact or by stress imposed through the 

Blocsrt We analyzed PTEN GeneBloc 53 in comparison to its 4 nucleotide mismatch control (mm), GBC or to a oene- 
S^^S!^ expression of fU Unerase (not shown). Firefly 

expressed in mammalian cells, therefore a GeneBloc targeting its sequence should h ^^?f^^Z 
of the three negative control GeneBloc s either reduced the amount of PTEN ^^S^^SSSS!^ 
even at a concentration as high as 60 nM (Fig. 3 B). By contrast, PTEN GeneBloc S ^^^^^ 
caused an increase in Akt phosphorylation. This set of data indicates thatonly a™^"8^™™"~ 
fully interfere with PTEN expression thereby activating downstream effectors of the PI 3-k.nase pathway. 

Example 5: Akt phosphorylation induced by third generation antlsense molecules-mediated down regulation 
of PTEN expression Is dependent on PI3-kinase activation 

[01801 It has been reported that Akt can be activated e.g. in response to stress through PI 3-kinase M*"** 
mechanisms (Konishi, £ Fujiyoshl, T, Fukui, Y., Matsuzaki, H.. Yamamotc £ ^^J!2i-^*S5 
B. A. and Kikkawa, U. (1999). Activation of protein kinase B induced by H(2)0(2) a "^ 3 ^^.^ 
mechanisms dependent and independent of phosphat.dy.inositol 3-kinase J B.ochem ^^J^SJSTh 
D., Shalev, N., Wong, KL. Mills, G., Yount, G. and Stokoe. D. (1998). Protein Jdnase B (P KWW 
glioblastoma cells due to mutation of the tumor suppressor PTEN/MMAC. Curr Bio. 8 

fendedtotest whetherthe increase in Akt phosphorylation observed ^^^^^SSttT resolve 
dependent on the presumed 'input 1 signal, i.e. PI 3-kinase activity, or caused by s^ess induced lb me re ^™ e 
GeneBlocs. The resuks are shown in Fig. 5 3Y1 ceils were transfected ^sTor 
After 48h incubation the cells were treated with the P. 3-kinase ^^^^^^S^SS^^ 
vehicle for the last 30 min before lysis. T he increase in Akt phosphorylation induced by M _PTEN Gene Blocs was 
completely abrogated in the presence of LY294002, whereas the MEK ,nh.b,tor or veh.cle had no 
resuS suggests that activation of Akt induced after PTEN GeneBloc treatment still depends on PI 3-k.nase s.gnalhng 
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and on knock down of the PTEN inhibitory function. 
101B1, It^ockdownofPTENexpress^^^ 

a functional activation of PI 3-kinase signaling, then '"^^^S Lrvfcai aftertreatment with apoptotic 
wtth the effects of apoptotic stimuli. Activated Akt has been ^^^aTs R., Brunet, A. and Greenberg, 
Sibyinh^^^ 

M E. (1999). Cellular survival: a play in three Akts. Genes Dev r 13, zso • , sign ai-regulsting kinase 

F^T.FandChao.M.V^^ 

1. MolCellBiol21 , 893-901)). ttwasprev,ouslyshownt^ 

andthatthis response can be inhibited by actuation of theP 3-^ 

G., Klippel, A. and Weber, M. J. W"*?"? ZTmX^^Tuy light after 48h GeneBloc 

caspase 3 signal than control GeneBloc treated cells f 9 ^). The a^ouin ^ ^ m 

wtth the amount of Akt phosphorylation as £££^£^ 57 or 53. Cells which were not 

activating Akt (also compare Fig. 2) and protecting '^^^J^ ml ^pase 3. This experiment suggests 
exposed* UV light a^^^ 

that reduced PTEN expression after GeneBloc treaimem leai*. 
apoptosis. 
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[0183] The effect of GeneBioc ^-ed ^ 

of PTEN function in human tumor calls. To th.s ^^^J^^ prostate cancer line which has los 
potential that still expresses PTEN, were compared wW PM ' ce »J' ^ be £ een marnrna |ian species, several 
PTEN expression. Due to the fact that PTEN has a h,gh degre •J^JJJJf pJEN sequence . H eLa and PC- 
,ead GeneBlocs, i. e. third generation antisense moiecu * jn dup|icate ^es. After 2 days the 

3 cells were treated in parallel with ™*»?^£Z^^ cells showed a strong reduction in 

cell extracts were analyzed by Western-blotting. PTEN GeneB, f'™° " at|on (Rg . 5) . The extent of GeneBloc 
PTEN protein that was associated wtth a substantial ^ "££K^F™ def icient PC-3 cells which 
medial Akt phosphorylation in He.ace.te was ^J^^^J^ had no effect on PC-3 cells, 
exhibit a chronically high degree of Akt phosph°^or, ™J2~£wte growth potential in late stage human 
T01841 Loss of PTEN function has been correlated with an lroreasea metasuiL a K tumorfonT , a tion 

can"Uant^ 

by restraining the phosphoinositide 3-kinase/AKT pathway. Proc Natt Acaa * ^ was 

Gatekeeperfor endometrium: the PT^ 

totest whetherGeneBloc induced reduction ,n PTEN ^^""^3, R B . C, Contreras, G. and 

HeU cells do not easily form metast^ 
Fures2,J.(1985).Hetemtransplantation studies w.thtissuecu^ 

J Biol Stand 13, 13-22); and do not gmw well on ^^^V^S^ "smatch controls. After 48h 
types. HeLa cells were transfected with PTEN GeneBlocs 52 53 or their m p ^ ^ ^ 

Ration to allowforphenotypic -^1!:?^?^^^ analyzed in paralle.. Switching 
expressing an inducible version of a c °" st ™^^ 

on P 110* activity by adding 4-hydroxytamoxifen (4-OHT) resute naora 1 photographs 
anchorage independent cel. growth as to form network structures 

of the cells were taken. Cells treated with FJ^-ti ^Jl^^o cells that had been treated with the respective 
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induced by endogenous or recombinant PI 3-klnase 

(0185, .nthepreviousexamp^ 

!or activation of transduction responses^ was. ^ 

because otthe problems using antiserusetechnolog.es me^^^^ 

htcatatyticsuEuntt^^ 

p110* molecule in addition to endogenous p110. Most cells ^ated with two different GeneBlocs 

beta. Therefore, GeneBlocs againstboth ^°^^ p ^^2^ Edition of 4-OHT after 30h, 
against each isoform or with the respective .mismatch oonbob^P 1CT ™™ ^ down expressi0 n of en- 
and cell extracts were analyzed after 50h. Gene *'°^ (Figure 14). 

dogenous P 110alpha as well as the larger recom^^ 

The inhibition of pUOa^ha expression co "t*^ 
washyperohosphorylatedinrosponseto^^ 

of Aktlsas efficient as the one observed w*h thecal I ^jSnol be observed on protein level 

GeneBlocs nor the control GeneBlocs had any effect _ P 11 efficfenty reduce d mRNA expression in 
since no suitable antibody was available. ^TZ^^^Sm) ■ This suggests that p11 Oalpha is the 
HeLa celte and inhibrted Akt phosphorylation in o*er ce^ in^data J**^ ^ cells . The experiment 

Exampie 9: Use of intron sequences for mediating a specific mRNA knock down 

,0186, As disclosed herein, ft has been ^"tSS^"^ 
s g^eLnantisensemolecuiesareme^^ |ndicating 
molecule treatment including both therapeutic and nm ^^^^^^^^ ? rBSB^env^s. 
thattheantisensemoleculesareente^^^ 

24) is specific for mRNA overlapping exon 5 and 6. . , n(s H s described by Modi et al. (Modi, 

P The particular gene is JAK-1 ^ three different concen- 

B. S. It al, Cytogenet Cel. Genetc 69: ^^^JlSK^^n antisense molecule comprising 

35 trations (200 nM, 100 nM and 50 nM) into ^eM300° £^eH > A t g ^ ^ ^ ^ ^ 

21 nucleotides as a random sequence and the mismatch PTEN g6 we „ ^ A rea | time PCR 

controls. After 24 h incubation the RNA was isolated « * n combination With a JAK-1 specific 

Oaq-Man, App.ied Biosystem) was performed u Sl ng abeta-a^m and fe normaliZ ed by beta- 

amplicon set With the primers as specified in Fig. 15. The JAK i mi™« w m 

40 actin. The results are shown in Fig. 1 6. 

Example 10: Use of RNAi for target validation 

^ TKs ^ P*>ves that RNAi specific fot tu™cr stressor,*, such as PTEN, may be used to efiec*,* 



sequence: 



so 



5 ». cuccuuuuguuucugcuaacg-TT (SEQ.ID.No 56) 
3*-TT-gaggaaaacaaagacgauugc 



B l019 1, A.acc^aRNA.mc^w^o^hav^s^m^^e.wh.hisr-.^^aaPTENnon. 
specific RNAi and has the following sequence: 
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5 * cucauuuucuuugugcucacg-TT 
3 1 -TT-gaguaaaagaaacacgagugc 



[0192] The cells were infected using any of these two constructs according the methods ^ e j^™" ^ 
0193 The result of this experiment is depicted in Fig. 18. More particularly, Fig. 18 shows the effected f vanous 
Icen^ons of PTEN specL RNAi (10 nM, 2.5 nM, 0.625 nM, and 0.15 nM) ^ZTT^Z^ 
P110. respectively. p110 serves an internal control. It may betaken from Fig. 18 that as little as 0.15 nM PTEN spe^c 
RNAi si efficierSy knocks down PTEN mRNA whereas the amount of P 110 is factually not Influenced. As a postove 
cor* ol an antiSe oligonucleotide specific for PTEN referred to as GeneBloc 53 (disclosed above) was also applted 

system at different concentrations (60 nM, 15 nM, 3.75 nM and 0 .93 nM). It .lob. noted 
tTZVuL7man«Lse oligonucleotide allows for a specific knockdown ol PTEN although the anfsense 
oliflonucleotide reauires higher concentrations compared to RNAi in the present example. 

STRESS 

was Generated vmich is shown in Fig. 19. From Fig. 19 it may betaken that even at the lowest concen rahon, . e O03 
nM the PTEN specific^ RNAi still reduces the ratio of PTEN to p11 0 to about one third of the respective confrol. This 
3K™£S^ Higher concentrations of RNAi. This is in dear ^ 
for PTEN. This non-specific RNAi exhibits certain mismatches compared to the oligonucleotide 8 ^ U ^°^~L 
responding PTEN mRNA as may be taken from above. The effect of this negative contm. ,s M>M range 
Observed for those HeLa cells not treated with efther PTEN specific RNAi or PTEN non-specrfic RNAi. 

Example 1 1 : Modulation of signal transduction by functional knock down of tumor suppressor Smad3 using 
antisense oligonucleotides 

roi951 This example shows that third generation antisense oligonucleotide (GeneBloc, GB) medi^lmock down 

with transforming growth factor (TGF)- P induced dephosphorylation/activahon of the 

^^^^t^r, or differentiation signals induced by TGF- P ora^ -J-J— 
and is a proposed tumor suppressor due to its mutational inactivation in many .nvasn/e human tumors. Human ken* 
^ZSSSLiZ three deferent SMAD3 specie GBs 85. 87 and 89 as well as ^«JJ^3?^ 
mateVcontmls. After24 h cells were synchronized in lowserum tSTSJE. 
released into the cell cycle by addition of 10% FCS in the presence (2 ngfrnl) or absence of TGF-B. ^ 
nt^tedo daythme^and^ 

PhosphorylatedLinoblastoma (P*-Rb) and Smad3 as indicated on the right of Fig. 20 representing the results of th.s 

SlT71 ,e 'The level of P 110 did not change and served as loading control. TGF-p treatment 
phosphorylation of P Rb protein. In samples in which Smad3 levels were downmgu'ated ,r .response to GB trea^ent 
the TGF-B induced effect on Rb was inhibited, and Rb remained inactive and fully phosphorylated. Rb s th ' checkpom 
JorGTtoS phase transition and itself a tumor suppressor. Chronic inactivation of Rb by phosphorylation or by loss of 
function enhances proliferation and contributes to tumorigenesis. 

Examples: Modulation of signal transduction by functional knock down of tumor suppressor P 16lnk4a using 
antisense oligonucleotides 

[0198] This example shows that third generation antisense oligonucleotide (GeneBloc, GB) mediated knock down 

of p16lnk4a results in increased Rb phosphorylation. ^iematrh 

10199] HeLa cells were transfected in quadruplicate samples with a p16 specific GB ( P 16 GB 

Serivive. The cells were lysed after 24 h, 32 h, 48 h and 54h, respectively. The cel. ^^ .^t^Zn 

noblotting. The particular reaction conditions were the same as indicated in the other examples 

ofhlmor suppressors. The result of this example is shown in Fig. 21 whereby the positions of p110 (loadmg contml), 

ssrss^iS « — <cdk) — p i6,nk4a resuKs in increased 

phosphorylationAinactivation of Rb by Cdk molecules. 
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Example 13: Modulation of signal transduction by functional knock down of tumor suppressor SHIP2 using 
antisense oligonucleotides 

[02011 This example shows that third generation antisense oligonucleotides (GeneBlocs, GBs) cause reduced ex- 
pression of the phospholipid phosphatase SHIP2 which results in increased PI 3-kinase ^«*"fl- 
?0202] SHIP2 is a proposed tumor suppressor that dephosphorylates the PI 3-kinase product PBA0P, * *• f 
position of the inositol ring, thereby generating PI3,4P 2 . For comparison, PTEN removes the 3' phosphate of the PI 

corals and one additional unrelated mismatch GB. After 72h the cells were lysed and the extra *^ theattar 
em-blotting. p85 served as loading control. The particular reaction conditions were the same as indicated in the other 
examples related to knock down of tumor suppressors. The results are shown in Fig. 22^ 
[0204] Samples with reduced amounts of SHIP2 protein exhibit an increased level of phosphorylated AkLThis .ndi 
cates that SHIP2 also functions as negative regulator of PI 3-kinase signalling in these cells similar to^ PTE* 
[0205] The features of the present invention disclosed in the specification, the sequence listing, the dm andtar 
ihTdrawings may both separately and in any combination thereof be material for realizing the mvention .n venous 
forms thereof. 
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SEQUENCE LISTING 
<110> ahjgenAG 

<120> Compounds and methods for the identification and/or validation of a target 
<130> A 19001 EP 
<160> 56 

<170> Patentln version 3.1 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2120L23 
<220> 

<221> modifiedJ>ase 

<222> (1)..(7) . 
<223> 2'O-methylated RNA-oligonucleotides and phosphodiester mtemucl 

eotide-linked 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2'-0-methylated RN/^oligonucleotides and phosphodiester internucl 
eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 1 

ugaacugcta gcctctggau uug 23 

<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2430L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2 , -0-methylated RNA oligonucleotides and phosphodiester intemucl 
eotide-linked 



<220> 

<221> miscjeature 

<222> (B)..(17) 

<223> phosphorothioate-intemucleotide linked 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DN A oligonucleotides 



<220> 

<221> modified J)ase 
<222> (17)..(23) 

<223> 2 1 -0-methylated RNA oligonucleotides and phosphodiester internucl 
eotide-linlced 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<40O 2 

uggacaacaa gtgtcaaaac ecu 



<210> 3 
<211> 23 
<212> ON A 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2706L23 
<220> 

<221> modified J>ase 
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<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotldes and phosphodiester internucl 
eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioateHnternucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides and phosphodiester internucl 
eotide-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently finked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 3 

ggaaacctct cttagccaac ugc 23 



<210> 4 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2991L23 



<220> 

<221> modifiedjjase 
<222> (1)..(7) 

<223> Z-O-methylated RNA oligonucleotide and phosphodiester intemucle 
otide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified Jrase 
<222> (17)..(23) 

<223> Z-O-methylated RNA oligonucleotide and phosphodiester .ntemucte 
otide-linked 



<220> 

<221> miscjeature 

<222> (1)..(D 

<223> covalently linked to a inverted abasic 



<220> 

<221> miscjeature 
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<222> (23)..(23) 

<223> covalently linked to a inverted abasic 
<400> 4 

uguugcagaa ggtteauucc ugu 23 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antlsense oligonucleotide hPTEN205L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0 methylated RNA-oligonucteoBde and phosphodiester-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothfoate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2-0 methylated RNA-oligonucleotide and phosphodiester-finked 



<220> 
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<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 5 

cuuccgagag gagagaacug age 23 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide bPTEN1683L23 
<220> 

<221> modified J>ase 
<222> (1). : (7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoli 
de-linked 

<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 
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<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-melhylated RN/Voligonucleotktes phosphodiester .nternucleot, 
de-linked 



<220> 

<221> misc_feature 
<222> (1)..(1) 

<223> covalently finked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 6 

23 

ccacaaactg aggattgcaa guu 



<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anlisense oligonucleotide HPTEN2346L23 
<220> 

<221> modified_base 
<222> (1)-(7) 

<223> Z-O-methylated RNA oligonucleotides phosphodiester internucleob 
de-linked 



<220> 

<221> miscjeature 
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<222> (8)..(17) 

<223> phosphcrothioate-internucleotide linked 



<220> 

<221> mtecjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-methytated RNA oligonucleotides phhosphodiester intemucleot 
ide-linked 



<220> 

<221> misc_feature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<40O 7 

ucugacacaa tgtcctauug oca 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anfisense oligonucleotide hPTEN1009L23 
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<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucteotides phosphodlester InternuoteoB 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemudeotlde-linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotide 



<220> 

<221> modified J)ase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodlester .nternucleot, 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covalently finked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently finked to an inverted abasic 



<400> 8 

aaggaggaga gagatggcag aag 



23 
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<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN388L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2 , -0-methylated RNA-oligonucleotides phosphodiester IntemucleotJ 
de-linked 



<220> 

<221> miscjfeature 

<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> misc_feature 

<222> (8)..(16) 

<223> DNA-oligonudeotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 
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<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 9 

23 

guccuuuccc agctttacag uga 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN1162L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonudeotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified Jaase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
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de-linked 



<220> 

<221> miscjeature 
<222> (1)41) 

<223> covalently linked t oan Inverted abaste 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked t oan inverted abasic 



<400> 10 

cuggaucaga gtcagtggug uca 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN45L23 
<220> 

<221> modiTied_base 

<222> (1)-(7) . 

<223> 2-0-methylated RNA^Iigonucleotides phosphodiester mternucleot, 

de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 
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<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified Jsase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 11 

ucuccuuttg tttetgcuaa cga 



<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antlsense oligonucleotide rPTEN1086L23 
<220> 

<221> modifiedJ>ase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



EP1325 955A1 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucteotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oIigonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)»(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 12 

ugaacugcta gcctctggau uug 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> antisense oligonucleotide rPTEN1190L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjealure 
<222> (8)..(17) 

<223> phosphorothiate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modifiedJ>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..<1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
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<400> 13 

ugcugauctt catcaaaagg uuc 23 

<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN763L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 
<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modifiedjwse 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
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<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 14 

acuuugatgt caccacacac agg 23 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN694L23 
<220> 

<221> modified Jsase 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (6)..{17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



EP1325 955A1 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA^ttgonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1) .(1) 

<223> covalently linked to an inverted abasfc 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> oovalently linked to an inverted abasic 



<400> 15 

23 

ugggucctga gttggaggag uag 



<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anUsense oligonucleotide rPTEN670L23 
<220> 

<221> modified J>ase 
<222> (1). (7) 

<223> Z-O-methylated RN A ofigonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 



EP 1 325 955 A1 



<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<22\ > modified J>ase 
<222> (17)..(23) 

<223> 2'-0-methylated RN A oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 16 

cuucaccttt agctggcaga cca 

<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN576L23 



<220> 



EP 1 325 955 A1 



<221> modified J>ase 
<222> (1)..(7) 

<223> 2 -O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<4O0> 17 

ugccacuggt ctgtaaucca ggt 



23 



EP 1 325 955 A1 



<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN485L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester intemucteoti 
de-linked 



<220> 

<221> misc_feature 
<222> (B)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-otigonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2 , -0-methylated RNA-ofigonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 
<220> 



EP1325 955A1 



<220> 

<221> miscjeature 
<222> (1).-(1) 

<223> covalently linked to an inverted abasic 



<220 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 19 

ucgucuucac ttagccauug guc 



<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN124L23 
<220> 

<221> modified_base 
<222> (1).-(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphod.ester 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 



EP 1 325 955 A1 



<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> misc_feature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 20 

gucuuuctgc aggaaauccc aua 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN+388L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides 



EP1325 955 A1 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oligonucieotides 



<220> 

<221> modified Jaase 
<222> (17)..(23) 

<223> 2-O-methylated RNA-oligonucleotides 



<220> 

<221> miscjeature 
<222> (1)..(4) 

<223> phosphorothioate intemucleotide-linked 



<220> 

<221> miscjeature 
<222> (4)..(8) 

<223> phosphodiester-internucleotide-linked 



<220> 

<221> miscjeature 

<222> (B)..(17) 

<223> phosphorothioate-intemucleotide-linked 



<220> 

<221> miscjeature 

<222> (17)..(20) 

<223> phosphodiester-internucleotide linked 



<220> 

<221> miscjeature 

<222> (20)..(23) 

<223> phosphorothioate-internucleotide linked 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covaiently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covaiently linked to an inverted abasic 



<400> 21 

gsuscscuuu cccagcttta cagsusgsa 

<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB72 
<400> 22 

ttggagtcct caacacactc a 



<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB 84 
<400> 23 

acacctcaat ccatgcttct c 



EP 1 325 955 A1 



10 



15 



<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB74 
<400> 24 

atcgcttgta gctgatgtcc t 21 



<210> 25 

20 <211> 21 

<212> DNA 

<213> Artificial Sequence 



25 

<220> 



<223> GB 86 
<400> 25 

30 

tcctgaaact ctggtgtgtg a 21 



35 <210> 26 

<211> 21 



40 



45 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB77 
<400> 26 

tgttgtcctg cttgttaatg c 21 



50 

<210> 27 
<211> 21 
<212> DNA 

55 <213> Artificial Sequence 
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<220> 

<223> GB 82 
<400> 27 

aacctgaaac tgtcctgttg g 



<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB78 
<400> 28 

aclgactgct cattgtcgtt g 



<210> 29 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> v 
<223> GB83 

<400> 29 

ccacttgagg aaaaccacact 



<210> 30 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1185, Tag: 



<400> 30 

cagcattaac aagcaggaca aca 



23 



EP 1 325 955 A1 



<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1271. Tag: LWR 
<400> 31 

ccatctacca gggacacaaa gg 22 



<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1217, Tag: PROBE 
<400> 32 

aactgaagct ctcttcccac gaggaggc 28 



<210> 33 , 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mismatch oligonucleotide 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-lnternucleotide'linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified Jrase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phos 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<400> 33 

ucucauuttc tttgtgcuca cga 



<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN48 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



EP 1325 955 A1 



10 



15 



20 



30 



35 



45 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucIeotides 



<400> 34 

guccuuuccc agctttacag uga 



25 <210> 35 

<211> 23 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN52 



<220> 

<221> miscjeature 
<222> (1)..(7) 

40 <223> RNA-o!igonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



50 



55 



<220> 

<221> miscjeature 
<222> (17)..(23) 
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<223> RNA-oligonucleotides 



10 



15 



20 



30 



35 



40 



45 



50 



55 



<400> 35 

cuggaucaga gtcagtggug uca 



<210> 36 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN53 



<220> 

<221> miscjeature 
25 <222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 36 

ucuccuuttg tttctgcuaa cga 



<210> 37 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



EP1325 955 A1 



<220> 

<223> PTEN57 
<220> 

<221> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 



15 



20 



25 



30 



35 



40 



<220> 

<221> miscjeature 

<222> (8)..{23) 

<=223> DNA-oligonucleottdes 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 37 

ugccacuggt ctgtaaucca ggt 



<210> 38 
<211> 23 
<212> ONA 

<213> Artificial Sequence 



<220> 

45 <223> mm PTEN 52 

<220> 

<221> miscjeature 
50 <222> (1)..(7) 

<:223> RNA-oligonuc!eo8des 



55 



<220> 



EP 1325 955 A1 



10 



15 



<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonudeotides 



<400> 38 

cuggaugaga ctgagtgcug uca 



<210> 39 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mm PTEN 53 



<220> 

35 <221> miscjeature 



20 



25 



40 



<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 
45 <222> (8)..(16) 

<223> DNA-oligonucleotides 



50 <220> 

<221> miscjeature 



<222> (17)..(23) 

<223> RNA-oligonucleotides 



EP1325 955 A1 



15 



20 



<400> 39 

ucucauuttc tttgtgcuca cga 



<210> 40 
<211> 23 

10 <212> DNA 



<213> Artificial Sequence 
<220> 

<223> Luciferase 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



25 

<220> 

<221> miscjeature 
<222> (8)..(16) _ 
30 <223> DNA-oligonucleotides 



<220> 

35 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 

40 



<400> 40 

cagaaugtag ccatccaucc uug 

45 



<210> 41 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> p110alpha79 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNAofigonucleotides 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oligonucleotides 



20 



25 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 41 

acuccaaagc ctcttgcuca guu 



30 



35 



40 



50 



55 



<210> 42 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> p110alpha82 



<220> 

45 <221> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



EP 1325 955 A1 



<220> 

<221> miscjeature 

<222> (17)..{23) 

<223> RNA-oligonucleotides 



15 



<400> 42 

uaccacactg ctgaaccagu caa 



<210> 43 

2 o <211> 23 

<212> DNA 

<213> Artificial Sequence 

25 <220> 

<223> p110beta88 



30 



<220> 

<221> miscjeature 

<222> (1).-(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 
40 <222> (8)..(16) 



<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



55 



<400> 43 

caaauuccag tggttcauuc caa 



EP 1 325 955 A1 



<210> 44 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> p110bela93 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 44 

ggcuaacttc atcttccuuc cca 



<210> 45 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mmp110alpha79 
<220> 

<221> miscjeature 



EP1325 955 A1 



10 



<222> (1). (7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



15 

<220> 

<221> miscjeature 
<222> (17)..(23) 
20 <223> RNA-oligonucleotides 



<400> 45 

25 acugcaaacc ctgttgcuca cuu 23 



30 



35 



<21Q> 46 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> mmp110a!pha93 



40 <220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 

45 

<220> 

<221> miscjeature 

so 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



55 



<220> 



EP 1325 955 A1 



<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleoBdes 



<400> 46 

10 ggcuaagttc ttcatecuug cca 



15 



<210> 47 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN S'-primer 



25 <400> 47 

caccgccaaa tttaaclgca ga 



20 



30 



35 



40 



45 



50 



<210> 48 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 3'-pi1mer 
<400> 48 

aagggtttga taagttctag ctgt 



<210> 49 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



23 



22 



24 



55 



<220> 

<223> Taqman probe 
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<220> 

<221> modified J)ase 
<222> (1)..(1) 
<223> linked to Fam 



<220> 

<221> modified.base 
<222> (31)..(31) 
<223> linked to Tamra 



<400> 49 

tgcacagtat ccttttgaag accataaccc a 



<210> 50 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 

<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 50 

agaccacaaa ctgaggauug c 



<210> 51 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> anBsense oligonucleotide huPTEN:1686L21 4MM 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleoBde 



<220> 

<221> miscjeature 

<222> (16)..(21) 

<223> Z-O-methyl ribonucleotide 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked ito an nverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 51 

agacgactaa ctcagcauug c 

<210> 52 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (15)..<21) 



EP 1325 955 A1 



<223> 2-0-methyl ribonucleotide 



<220 

<221> miscjeature 
<222> (1)-(1) 

<223> covalently Hnked to an inverted abaste nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 52 

cccuuuccag ctttacagug a 



<210> 53 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> anlisense oligonucleotide huPTEN:1420 L21 4MM 
<220> 

<221> miscjeature 
<222> (1)-(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-iinked deoxyribonucleotide 



<220> 

<221> miscjeature 



EP 1325 955 A1 



<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (1)..0) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 
<400> 53 

ccguuugcac ctttagagug a 21 

<210> 54 
<211> 21 
<212> DNA 

<213> Artificial sequence huPTEN intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioat«Minked deoxyribonucleotide 



<220> 

<221> miscjeature 

<222> (16)..(21) 

<223> 2*-0-methyl ribonucleotide 



EP 1325 955 A1 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 54 

aagcagcaaa gtcctaagca g 



<210> 55 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN: intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-Omethyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 



EP 1 325 955 A1 



<223> 2-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 55 

cagaautggg ctgtauuugg u 

<210> 56 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> One strand (5 1 - 3') of PTEN specific RNAi 
<400> 56 

cuccuuuugu uucugcuaac gtt 



Claims 



3 TI»corr^acco^n 9 toda<m1 o, 2 whld, is a funcfcnal oligonudeotide. 

4. 1te «^«^»-*».^*<^«*~*^^ WC— 
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antisense oligonucleotide, ribozyme and RNAi. 
5 The expound accomlng to aoy o. cialms 1 to 4 wherein the nucleic add is a genomic stance, 
a 6. T 1 »co m pauada^ 9 .aa™»o t ^ S ,»S. ta ™c 1 ^in«h« ffi aa^a 1 ca« m a^1.».epan^ 
is coding for a polypeptide. 

The compound according to any ol claims 3 lo 6, wherein the lunedonal oBgontrdeoode compd»s . ieae, one 
modified internucleoside linkage. 

modified sugar moiety, 
sugar moiety. 

20 modified nucleobase. 

12 The compound according to claim 11 . wherein the modatod rtudeobaee is a S^athylcytosine. 

13. ™cc^undac=ordn g toanyo.c W mst»1 2 .«^ 
25 is a chimeric oligonucleotide. 

14. The compound according to claim 13, showing the following structure: 

cap-(n p ) x (N s ) y (n p ) 2 -cap 

30 

whereby cap represents inverted deoxy abasics or similar modif ications 
n represents a'-O-methyl ribonucleotides; 
N represents phosphorothioate-linked deoxyribonucleotides , 
35 subscript p represents phosphodiester linkage, 

subscript s representsphosphorothioate linkage, 
subscript x represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

" ,5. A ~mposi.cn coxprisarg a compound accord,, to en, o< d*ms 1 to ,4 and a phatmaeeuded* accept 
carrier or diluent. 

of the gene is inhibited. 

hamsters, monkeys, dogs and cats. 

oligonucleotide according to any of claims 3 to 14. 
55 19 A method for the identification and/or validation of a target comprising the following step: 

a) appVing to an expression system a functions, oligonucieotide wherein me function* oligonucleotide is 
specific for PTEN hnRNA,. 
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20. A method for the identification and/or validation of a target comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for PTEN mRNA. 

21 . The method according to claim 1 9 or 20. wherein the target is part of the PI3K/PTEN related pathway. 

22. The method according to claim 1 9 or 20, wherein the target is part of a pathway which is selected from the group 
comprising the Akt related pathway, the EGF-related autokrine loop and the mTOR pathway. 

23 The method according to any of claims 1 9 to 22, wherein the target is involved in the pathogenetic mechanism of 
a diseasl or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer., lung 
cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia. 

24. The method according to any of claims 1 9 to 23, wherein the target is involved in a biological process selected 
from the group comprising proliferation, cell survival, migration, apoptosis, stress signalling, metastas.s, anoik.s, 
cell attachment and processes signalling through modulation of PI3K activity. 

25. The method according to any of claims 19 to 24, wherein the target is selected from the ^ ^^9^. 
scription factors, motifity facto*, cell cycle factors, cell cycle Inhibitors, enzymes, growth factors, cytokines, and 
tumor suppressors. 

26. The method acceding to any of claims 1 9 to 25. wherein the target is a tumor suppressor and wherein the tumor 
suppressor is selected from the group comprising landscapes, gatekeepers and caretakers. 

27 The method according to any of claims 1 9 to 26, wherein the method further comprises as step b) 

^ ^ar^ee^cpresston pattern of the expression system upon application of the funct,onaloi g onucleot,de 

with the expression pattern of the expression system under control conditions. 

28. The method according to any of claims 19 to 27, wherein a further expression modifying agent is applied I to rthe 
egression system, the expression pattern of the expression system is detected and the expression pattern . 
compared to the expression pattern generated upon steps a) and/or b). 

29. The method according to claim 28, wherein the expression modifying agent is a functional oligonucleotide. 

30. The method according to claim 28 or 29, wherein the expression modifying agent is modifying the expression of 
a second target, preferably according to any of claims 21 to 26. 

31 . The method according to any of claims 28 to 30, wherein the second target is different from the target according 
to any of claims 19 to 30. 

32. The method according to claims 19 to 31 , wherein the target is the molecular target of PTEN, preferably of PTEN 
acting as a tumor suppressor. 

33. Amethod for the Identification and/or validation of a target wherein the target is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

34. A method for the identification and/or validation of a target wherein the target is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for an mRNA encoding the tumor suppressor. 

35 Thememodaccordingtoclaim33or34.wher 

or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer, lung cancer. Hver 
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cancer, colon cancer, pancreatic cancer and leukaemia. 

36. The method according to Calm 33 or 35, wherein the target is involved in a "^J^^^^ 
group comprising proliferation, cell survival, migration, apoptosis, stress f '9 na,,,n 9' ^^^^^ 
tachment. processes involving activation of PI3K and cancer relevant pathways involving signalling induced by 
various growth factors or cytokines. 

37 Themethodacsordingtoanyof^ 

is selected from the group comprising landscapers, gatekeepers and caretakers. 

38 The method according to any of claims 33 to 37, wherein the method further comprises as step b) 

38. The "^J^ ^ Te J Qn pattem of ^ expression system upon applicatlon of thefunct»na. ohgonudeot.de 

with the expression pattern of the expression system under control conditions. 

,. 39. The method according to any of claims 33 to 38. wherein a further -P""*"^ 

expression system, the expression pattern of the expression system is detected and the express.on pattern 
compared to the expression pattern generated upon steps a) and/or b). 

40. The method according to claim 39, wherein the expression modifying agent is a functional oligonucleotide. 

20 41. The method according to claim 39 or 40, wherein the expression modifying agent is modifying the expression of 
a second target, preferably a target according to any of claims 21 to 26. 



25 



30 



35 



42. Antisense oligonucleotide selected from the group comprising 

B ugaacugC«T t A s G t C s CT s C s T s ggauuug B (SEQ ID No. 1) 
B uggacaaCAs^CTsCTsQAsaaacccu B (SEQ ID No. 2) 
B g gaaaccT I C t T s C l T s T l A s G s CsCaacugc B (SEQ ID No. 3) 
B uguugcaG t A s A 4 G,G 5 T t T t CA B uuccugu B (SEQ ID No. 4) 



B cuuccgaG.A.G.G,A i G,A t G I A I acugagc B (SEQ ID No. 5) 
B ccacaaaC.T.G^.G.G.A.T.T.gcaaguu B (SEQ ID No. 6) 

B ucugacaC, A t A,T t G t T,C,C s T s auugcca B (SEQ ID No. 7) 
B aaggaggA,G.A,G,A s G,A s T,G ! gcagaag B (SEQ ID No. 8) 

B guccuuuC t C s CsAsG J C s T t T,T s acaguga B (SEQ ID No. 9) 
B cuggaucA.G.A.G.T.C.A.G.T.gguguca B (SEQ ID No. 10) 
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B ucuccuuT^GsTsTsTjQTsGsCuaacga B (SEQ ID No. 1 1) 



B ugaacugCTsAsGsCsCsTjQTsggauuug B (SEQ ID No. 12) 
B ugcugauCT,T,C 8 A,T s C s A s A 4 aagguuc B (SEQ ID No. 13) 
B acuuugaT t G l T s C,A,C,C s A s C s acacagg B (SEQ ID No. 14) 

B uggguccT s G $ A s G a T $ T s GsG s A,ggaguag B (SEQ ID No. 15) 

B cuucaccTsT.TsAsCCsT.GsGscagacca B (SEQ ID No. 16) 

B ugccacuG 8 G,T s C s T s G s T s A s A s uccaggt B (SEQ ID No. 17) 

B ucucuggTsCCT.TsAsQTsTsCCCcaua B (SEQ ID No. 18) 

B ucgucuuCsAsCTsTsAsGsQQauugguc B (SEQ ID No. 19) 

B gucuuucTsGsCsAsGsGsAsAsAjUcccaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic, positions 1 through 7 and positions 17 through 23 are 2'-0-methylated 
ribonucleotides and are phosphodiester -linked, positions 8 through 17 are phosphorothioate linked, positions 8 
through 16 are desoxynucleotides, position 17 is a ribonucleotide, 

B gsUsCsCUUuQCsCsAsGsCsTsTsTsacagsUsgsa B (SEQ ID No. 21) 

whereby B stands for inverted abasic, positions 1 through 7 are 2'-0-methylated ribonucleotides, positions 8 
through 16 are desoxynucleotides, positions 17 through 23 are 2'-0-methylated ribonucleotides, positions 1 
through 4 are phosphorothioate linked, positions 4 through 8 are phosphodiester- -linked, positions 8 through 17 
are phosphorothioate -linked, positions 17 through 20 are phosphodiester- linked, and positions 20 through 23 are 
phosphorothioate linked, 

B agaccaCAAACTGAGgauugc B (SEQ ID No 50, also referred to herein as 
huPTEN:1686L21), 

B agacgaCTAACTCAGcauugc B (SEQ ID No 51, also referred to herein as 
huPTEN:1686L21 4MM), 
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„~^-i.a „ n r«3Fr> ID No 52, also referred to herein as 
B cccuuuCCAGCTTTAcaguga B (SEQ ^ INO 

huPTEK:1420L21), 

eeguuoGCACCTTTAgaguga (SEQ ID No 53, aUo retaed » herein as wrnttMMU. 
4MM), 

B aa^AAACTCCTaagea, B (SEQ ID Ho 54, ale. refold ro herein as 1»PTEN ln«»0. 
B ca E aaoTGG<KTOTAuuoBg» B (SEQ ID N. 55, also referred to herein as huPTEN tonro). 

1 to 14 in a method according to any of claims 29 to 41 . 

„ A ^,or to9 ^h^».a 1U ^o^™^*,^^'«-^^^ toany0 ' ,he 
preceding claims, comprising the following steps: 

preferably PTEN, 

b) modifying the initial functional oligonucleotide, and 

c) testing the functional oligonucleotide modified in step b) on its spec*ici*forthemRNA. 

45. The Method according to claim 44, wherein the testing is done in an expression system. 

46. The Mefrod adding to^^ 
the modified functional oligonucleotide. 

according to claim 44. 
suppressor is PTEN. 

S^, Sing Jvity *»h regani to interacting with the target and. opttonal*. 
- identifying said elements. 
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